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shown by Allen (1927, 1932) and by 

many others to be a powerful stimulator 

of epithelial growth in the female genital tract 
and breast. 

Dingemanse, Freud, de Jongh, and La- 

queur (1930) reported the presence of large 


"Lise ovarian follicular hormone has been 


amounts of the female sex hormone in the 
blood of cancer patients, both male and fe- 
male. Loewe, Raudenbusch, and Voss (1932) 
found increased amounts of the sex hormone 
in cancer tissue from men. 

Lathrop and Leo Loeb (1916) found that 
ovariectomy of female mice markedly de- 
creased the incidence of spontaneous mam- 
mary cancer. They said that their results 
demonstrated experimentally for the first time 
the significance of an internal secretion for the 
spontaneous development of cancer; and that 
probably any factor which periodically in- 
duced increments in growth energy, might 
be a factor in the development of carcinoma. 

Cori (1927) reported that ovariectomy of 
female mice between the ages of 15 and 22 
days entirely prevented the occurrence of 
spontaneous cancer of the breast, while the 
controls of the same strain showed a mammary 
cancer incidence of 78.5 per cent. 

Murray (1928), by removal of the ovaries at 
4 to 6 weeks of age in a cancer strain of rats, 


reduced the incidence of mammary cancer 
from 80 per cent to 17.1 per cent. If the males 
of this same strain, who never developed 
mammary cancer, were castrated and a whole 
ovary of a sister transplanted subcutaneously, 
then these males developed spontaneous mam- 
mary cancer in 7.1 per cent of the cases. 

Lacassagne (1932), using 3 young male mice 
from a strain in which only the females 
developed spontaneous mammary cancer, 
found that weekly injections of estrin in oil 
solution produced cancer of the mammary 
gland in all three males after 5 to 6 months of 
treatment. 

Cook and Dodds (1933) reported estrus 
exciting activity to be possessed by the two 
most potent carcinogenic hydrocarbons yet 
known. 

Zondek (1930) found the ovarian follicle- 
stimulating hormone of the anterior pituitary 
in the urine of 81.8 per cent of women with 
genital carcinoma. 

Hofbauer (1930) reported that anterior 
hypophysis transplants and extracts in guinea 
pigs produced a proliferation of the epithelium 
of the cervix into the subepithelial tissues 
which he considered to be a precancerous con- 
dition. His anterior pituitary treatment 
should have increased the production of the 
follicular hormone, although he interprets his 


‘This work has been assisted by a grant from the Committee for Research in Problems of Sex of the National Research Council to Dr. Edgar Allen. 
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results as direct stimulation of the cervical 
epithelium by the pituitary hormone. He 
says: “Die Deutung dieser Versuchsergeb- 
nisse kann nur so lauten, dass der Hypophy- 
senvorderlappen einen spezifischen stimulie- 
render Einfluss auf das Deckepithel der 
Portio vaginalis und zu einen gewissen Grade 
auf das Zylinderepithel der Cervix ausuebt.” 

These facts led us (Overholser and Allen, 
1933) to study the changes produced in the 
cervical epithelium of the monkey by injec- 
tions of genital growth hormones combined 
with chronic trauma. 


MATERIALS AND METHODS 

Nine Macacus rhesus monkeys were used. 
Seven were sexually mature and two imma- 
ture. None of the animals had ever been 
pregnant so far as we know, although some of 
them were shipped to us without past his- 
tories. 

The cervices were traumatized by scissors 
cuts through a vaginal speculum. This pro- 
cedure was repeated at 7 to 10 day intervals 
throughout the experiment. In addition to 
the cuts a small metal clip was clamped on the 
cervix in some of the animals. Subcutaneous 


Fig. 1. Monkey 1. Section of cervix showing extreme 
hyperplastic condition of epithelium following estrin injec- 
tions. X77. 
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injections of hormone were made twice dail) 

morning and evening, as a rule. The dail) 
dose of estrin (ovarian follicular hormone’ 
given as theelin! or amniotin’, ranged from 5 
to 360 rat units. The theelin preparation used 
contained 50 rat units per cubic centimeter. 
Two preparations of amniotin containing 20c 
and 50 units per cubic centimeter, respective 

ly, were used. Four animals also received 


injections of corporin® (a hormone of the cor- 
pus luteum) during the latter part of the estrin 
injections. 


EXPERIMENTS 

Monkey 1. This animal had been ovariectomized 
for some months previous to the experiment and the 
sexual skin was pale. The vaginal portion of the 
cervix was cut several times with a pair of scissors 
and the tissue squeezed tightly with a hemostat. 
On the following day injections of estrin were begun. 
In the first 17 days 1,660 rat units were injected. 

Vaginal examination on the fourth and seventh 
days of the injections produced profuse hemorrhage 
from the cuts in the cervix and no additional trauma 
was made at these times. On the seventeenth day 
the sexual skin was red, the cervix appeared nodular, 
and, as there was no bleeding, it was retraumatized. 
At this time all injections were suspended for 10 
days. On the twenty-fourth day the sexual skin was 
still red, but examination revealed a stenosis of the 
vagina which prevented visualization of the cervix. 

On the twenty-eighth day injections of estrin were 
begun again and in the following 62 days 3,830 rat 
units were injected. 

Examination on the thirty-first day showed a red 
sexual skin and a persistence of the vaginal stenosis. 

'Furnished by Parke-Davis and Company for experimental purposes 

2Furnished by E. R. Squibb and Sons for experimental purposes. 


3Prepared according to a method described by Turner, C. W., and 
Frank, A. H., Mo. Agr. Exper. Sta. Res. Bull. 174, 1932. 


Fig. 2. Monkey 1. Section of vagina showing defin' 
cornified layer of the epithelium and pigment granules 
the basal layer of cells. X 300. 
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fhe stenosis was opened up with a knife and the 
agina tightly packed with cotton. Seven days later 
8th day) it was possible to view the cervix which 
as retraumatized; at this time the sexual skin was 
ed. 

On the forty-fifth day a metal clip was clamped on 
he cervix. Examination 7 days later (52nd day) 
howed the clip still in place and the sexual skin very 
ed. A week later (soth day) the clip was found 
ose in the vagina and was replaced on the cervix. 
‘he sexual skin was a bright red. Fourteen days 
iter (73rd day) the metal clip was removed and 
everal cuts made in the cervix, thus causing profuse 
emorrhage. The clip was reapplied on the eightieth 
ay. 

Ninety days after the injections were started the 
nimal was killed. It had been losing weight and 
trength during the last weeks of the experiment, 
srobably as a result of hemorrhage from the cervix. 
in the day of killing it was extremely emaciated and 
veak, being unable to rise. During the experiment a 
otal of 5,490 rat units of estrogenic hormone were 
njected. 

Autopsy showed the metal clip still attached to the 
ervix, which was hypertrophied and nodular. Sec- 
ions are shown in Figures 1 to 5. Figure 1 shows the 
xtreme hyperplastic condition of the epithelium 
overing the vaginal portion of the cervix. This is 
he usual follicular hormone effect (Allen, 1927). 
igure 2 is a section of the vagina and shows a defi- 
ite cornified layer of the epithelium. Pigment gran- 
iles are also present in the basal layer of cells. 

Sections of the cervix taken near the junction of 
the stratified squamous with the columnar epitheli- 


um (Figures 3 and 4) reveal epithelial downgrowth 


Fig. 4. Monkey 1. Section of cervix showing epithelial 
downgrowth and overgrowth with epidermization of cer- 
vical glands. X50. 
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Fig. 3. Monkey 1. Section of cervix showing epithelial 
downgrowth and overgrowth. Epidermization of cervical 
glands. Enlarged bulbous rete malpighii. 65. 


and overgrowth, columnar gland cells being partially 
or completely surrounded with stratified squamous 
epithelium. Enlarged bulbous rete malpighii are 
also seen in Figure 3. 

Figure 5 is a high power photograph of glandular 
epithelium surrounded by many layers of stratified 
squamous epithelium. As the latter increases in 
thickness the columnar cells of the gland are sepa- 
rated from their blood supply and degenerate. 
Nuclear variation is seen in the squamous cells, con- 
sisting of differences in size, shape, and staining 
reaction. 

Monkey 2. This animal had been ovariectomized 
for some months previous to the experiment and the 
sexual skin was pale. The cervix was traumatized 
and on the following day injections of estrin were 


Fig. 5. ete 1. Glandular, surrounded by stratified 
squamous, epithelium. Variation in size and staining re- 
action of the nuclei is seen. X 340. 
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Fig. 6. 
stratified squamous with glandular epithelium. Epithelial 
hyperplasia resembling a leucoplakia. X77. 


Monkey 2. Section of cervix at junction of 


begun. In 17 days 1,660 rat units were given. The 
injections were then stopped and 3 days later 
(20th day) the animal was killed. 

On the fourth and seventh days the cervix was 
retraumatized. The sexual skin was very red on the 
seventeenth day when the cervix was again trauma- 
tized. 

At autopsy the cervix was hypertrophied and 
irregular. Sections of the cervix are shown in Figures 
6 and 7. Figure 6 taken at the junction of the strati- 
fied squamous with the glandular epithelium shows 
a marked epithelial hyperplasia resembling a leuco- 
plakia. Squamous epithelium surrounds columnar 
cells and there is marked downgrowth and irregular- 
ity of the rete malpighii. A round cell infiltration is 
seen in the connective tissue. 

Figure 7 is a high power view from Figure 6. 
Three glandular tubules of columnar cells are com- 
pletely surrounded with stratified squamous epithe- 
lium. 

Monkey 3. This animal was ovariectomized, the 
sexual skin being moderately red at the time. On 
the sixth day after ovariectomy the cervix was 
traumatized and a metal clip clamped on it. Cervical 
trauma was repeated on the twelfth day, the sexual 
skin being pale at this time. Injections of estrin 
were started on the twenty-first day, beginning with 
40 rat units daily and increasing to go rat units daily 
in 17 days. Eight days after injections were started 
the sexual skin was red and remained so throughout 
the experiment. On the sixty-ninth day (48 days of 
injections) the estrin was stopped after 3,947.5 rat 
units had been given. Fourteen cubic centimeters of 
corporin were then given in the next 8 days; 800 rat 
units of estrin being given with it. A total of 4,747.5 
rat units of estrogenic hormone were therefore in- 
jected during the experiment. 

Cervical trauma was repeated on the twenty- 
second, twenty-ninth, fortieth, fifty-first, sixtieth, 
sixty-eighth, and seventy-seventh days. The metal 
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Fig. 7. Monkey 2. A high magnification from Figure 6. 
Three glandular tubules of columnar cells completely sur 


rounded with stratified squamous epithelium. 
present. X 300. 


Infection 


clip remained on the cervix throughout the experi 
ment. Four days after all injections had been stopped 
(81st day) the animal was killed. 

At autopsy the cervix was very nodular and irreg- 
ular with several necrotic areas. Figures 8 to 10 
show sections of the cervix. An ulcerating area was 
found in which there was marked downgrowth of 
the epithelium with formation of many isolated 
epithelial nests (Fig. 8). A high power photograph 
of this region is shown in Figure 9. The borders of 
the epithelial masses are irregular with no basement 
membrane. The nuclei vary in size and shape and 
are hyperchromatic. A gland-like lumen is seen con- 
taining a few leucocytes and epithelial cells. Leuco- 
cytes are also seen in the connective tissue. 

Figure 10 shows an area of epithelial downgrowth 
and gland overgrowth with atypical epidermization. 
The columnar cells are undergoing degeneration. 
This is a duplication of the condition usually diag- 
nosed as a precancerous lesion in human material. 

Monkey 4. This animal was ovariectomized, the 
sexual skin being very red at the time. Injections of 
estrin were begun 22 days later, starting with ao rat 
units daily and increasing to go rat uniis daily in 13 
days. After 1,002.5 rat units of es‘rin had Leen i! 
jected in 15 days it was stop) and 10.7 cubic 
centimeters of corporin were th. ;: i:.iccted in the nevi 
8 days. Injections were then iiscontinued for 
days, following -v’)'ch 1800 rat units of estrin we 
givci in 5 days...) injections were then stopp: 
and the animal was killed 33 days later. During t! ° 
51 Cay injection peviod a total of 2,802.5 rat units 
est-ogenic hormone and 10.7 cubic centimeters 
-orporin were injected. 

Yo cervical trauma of any kind was given to 1) 
G2tmail, 

At autopsy the cervix appeared slightly irregul: 
Sections showed an extensive area of papillary gla 
overgrowth, much epidermization and many areas 
distinctly atypical epidermoid cells (Figs. 11 a 
12). As there was also much infection it is probal 
that some old cervical injury was present. 
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Fig. 8. Monkey 3. Section of cervix showing epithelial 
lowngrowth and presence of isolated epithelial nests in an 
ulcerating area. X50. 


Monkey 5. This animal had been ovariectomized 
several months previous to the beginning of the 
experiment. The cervix was traumatized and 2 days 
later injections of estrin were begun and continued 
for 16 days, when the animal died. A total of 1,535 
rat units of estrogenic hormone were injected. The 
cervix was retraumatized three times during this 
period. 

At autopsy the cervix appeared somewhat nodular 
and hypertrophied, with several necrotic areas. Sec- 
tions of the cervix showed a very hyperplastic 
epithelium indicating that the hormone treatment 
had been effective. A few areas of columnar epithe- 
lium surrounded by stratified squamous epithelium 
were present but this condition was not developed to 
sucha degree as found in the other experiments that 
extended over ionger periods of time. 

Monkey 6. This was a young immature animal, 
the sexual skin being slightly pink. A double 
ovariectomy wag: pierférmed and 3 days later the 
cervix was traumatized, a metal clip being also 
clamped on it. Cervical trau:na was repeated on the 
eleventh day following the ope/¢t.on, the sexual skin 
being pale at this time. 

On the twentieth day, injections of estrin were 
started, beginning with a daily dose of 40 rat wniis, 
which was increased to 90 rat units by the seven 
teenth day. After 1,112.5 rat units had been given 
in 29 days, injections of corporin were begun, 16.5 
cubic centimeters being given in the next 20 days 
Thirty-two hundred rat units of estrin were injected 
along with the corpus luteum hormone. Injections 
were then stopped and the animal killed 12 days later 
(Soth day). A total of 4,312.5 rat units of estrogenic 
hormone were injected. 


Fig. 9. Monkey 3. Higher magnification of Figure 8. 
Epithelial masses are irregular with no basement mem- 
brane; hyperchromatic nuclei. X 250. 


The cervix was retraumatized on the twenty-first, 
twenty-eighth, thirty-ninth, fifty-ninth, and sixty- 
seventh days. From the thirty-ninth to the fifty- 
ninth day the clip was not on the cervix. The sexual 
skin was moderately red after the ninth day of in- 
jections and remained so throughout the injection 
period. 

At autopsy the cervix was nodular. Sections 
showed a sloughing of the superficial epithelium, 





Fig. 10. Monkey 3. Section of cervix showing a condi- 
tion usually diagnosed in women as precancerous. X50. 
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Fig. 11. Monkey 4. Section of cervix from animal that 
received hormone injections only. Papillary gland over- 
growth, much epidermization and areas of atypical epi- 
dermoid cells. 8s. 


although in many regions of the cervical canal 
glandular cells were surrounded by stratified squa- 
mous epithelium. A large proportion of the vaginal 
epithelium had also been sloughed, but intact areas 
were in a hyperplastic condition, indicating that the 
hormone treatment had been effective. The slough- 
ing of the epithelium in this animal was no doubt 
caused by severe infection. 

Monkey 7. This was also a young, immature 
animal, the sexual skin being slightly pink. A double 
ovariectomy was done and 5 days later the cervix 
was traumatized, a metal clip being also clamped on 
it. Cervical trauma was repeated on the eleventh 
day following the operation. 

On the twentieth day injections of estrin were 
started, beginning with a daily dose of 40 rat units 
and increasing to 90 rat units in 18 days. Injections 
were continued for 52 days, a total of 4,267.5 rat 
units being given. Eight days after the beginning of 
the estrin injections the sexual skin was slightly 
swollen; at 35 days it was moderately red; and at 
the end of the 52 days it was extremely red. Twenty- 
five cubic centimeters of corporin were given in the 
next 8 days. All injections were then stopped, and 
the animal killed 42 days later (122nd day). By the 
sixteenth day after the stopping of all injections the 
sexual skin was pale and remained so. 





Fig. 12. Monkey 4. Higher magnification of Figure 
11, showing atypical cells. X 205. 


The cervix was retraumatized on the twenty-first, 
twenty-eighth, thirty-ninth, fiftieth, fifty-ninth, 
sixty-seventh, seventy-sixth, eightieth, ninety-sixth, 
and one hundred and thirteenth days. On the 
ninety-sixth day when the cervix was cut about 2 
cubic centimeters of thick pus ran out. On several 
occasions the clip was found loose in the vagina but 
was reapplied each time. 

At autopsy the cervix appeared white and nodular. 
Sections showed an atrophic sloughing epithelium. 
The vaginal epithelium was also atrophic. The 
uterus, removed at the time the injections were 
stopped, showed a hyperplastic condition of the 
endometrium. Since this animal was killed 42 days 
after all injections were stopped, the atrophic condi 
tion of the epithelium would be expected. The 
sloughing was no doubt caused by severe infec 
tion. 

Monkey 8. This animal was a normal control wit 
both ovaries intact. Cervical trauma only was give 
—no injections of any kind being made. The cerv) 
was traumatized and a metal clip clamped on i 
The trauma was then repeated on the eight! 
eighteenth, twenty-fifth, thirty-sixth, forty-sevent! 
fifty-sixth, sixty-fourth, seventy-third, eightiet! 
ninety-third, and one hundred and tenth days. T! 
animal was killed on the one hundred and nineteent 
day. The metal clip remained on the cervix throug! 
out the experiment. The sexual skin was very red @ 
the beginning of the experiment and remained s 
indicating that the ovaries were actively secretin 
hormone throughout the experiment. 

At autopsy the cervix was moderately nodula 
Sections showed a few areas of columnar epitheliu: 
partially or completely surrounded by stratifie 
squamous. 
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Monkey g. This animal was an ovariectomized 
control. Both ovaries were removed, the cervix 
traumatized, and a metal clip clamped on it. No 
injections of any kind were given. Cervical trauma 
\,as repeated on the eighth, eighteenth, twenty-fifth, 
‘hirty-sixth, forty-seventh, fifty-sixth, sixty-fourth, 
.-venty-third, and eightieth days. The animal was 

led on the eighty-sixth day. The sexual skin was 

ile throughout the experiment. 

Sections of the cervix showed an atrophic epithe- 

im; at no place was columnar epithelium either 

irtially or completely surrounded by stratified 

juamous (Fig. 13). Sections of the vagina and 
cerus also revealed an atrophic epithelium such as 
ould be expected in an ovariectomized animal. 


There is no agreement among pathologists 
ho have examined our sections as to the exact 
gnificance of the epithelial changes produced 
. these experiments. In a preliminary pub- 
cation (Overholser and Allen, 1933) it was 
tated that conditions resembling early cancer 
ad been produced (Monkeys 3 and 4) based 
in the opinion of a well known pathologist. It 
\ppears that as yet there is no generally 
iccepted definite criterion for the positive 
diagnosis of very early cervical cancer and 
that this accounts for the difference of opinion 
on this subject among pathologists. 

The present confusion regarding the diagno- 
sis of the precancerous state of the cervix uteri 
has been recently reviewed by Freedman 
(1934). He points out that the exact histo- 
logical definition and diagnosis is still a matter 
of personal interpretation. Freedman presents 
sections of human cervical tissue that show 
excessive atypical overgrowth of new squa- 
mous cells along the walls of cervical glands and 
ducts that are exactly comparable to the con- 
ditions produced in these experiments. (See 
Figs. 3 to 12.) He calls this condition “‘car- 
cinoid” in preference to the term “‘precancer- 
ous,” and states as follows: “The fact that we 
find it impossible to lay a perfect formula for 
the precancer stage does not preclude its 
existence. Study of the histogenesis of cancer 
would prove that there is such a precursory 
stage, call it by whatever name is desirable. 
The fact that not all of these carcinoid tissues 
go on to actual cancer does not detract from 
their importance in the prevention of cancer, 
and a guarded attitude should be taken; fre- 
quent local examinations with biopsies to 
ascertain any progress toward malignancy 
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Fig. 13. Monkey 9. Section of cervix from ovariecto- 
mized animal receiving only cervical trauma. Junction of 


stratified squamous epithelium with columnar cells 


Atrophic epithelium. X55. 


should be undertaken if necessary. This is 
probably the only way to distinguish those 
carcinoid conditions that will surely turn to 
malignancy later.”’ 

We have therefore been able to produce 
experimentally in the monkey a condition 
that occurs in the human cervix uteri. We be- 
lieve that the squamous epithelium found 
around the columnar gland cells has arisen by 
a metaplasia of the columnar cells. We have 
not observed mitotic figures in either the 
columnar or squamous cells. This is probably 
due to the fact that the tissue was not taken 
at the particular time when mitosis was 
occurring. 

Dr. E. T. Engle, of Columbia University, 
has also observed areas of squamous cells asso- 
ciated with columnar gland cells in the cerv- 
ices of monkeys receiving only estrin (Amnio- 
tin in oil) injections.! His animals received 
daily injections for several months and the 
cervices were not traumatized. 

It should be possible by repeating these ex- 
periments and extending them over much 
longer periods of time to determine experi- 
mentally whether the changes in question will 
or will not develop into cancer in the monkey. 
Either result would be highly important and 
experiments are now being carried out with a 
view to demonstrating this point. To what 
extent the various experimental factors such 
as trauma, estrin, and corporin respectively 
are responsible for the results obtained also 
needs further analysis. 


1 Personal communication. 
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SUMMARY 

Atypical epithelial growth in the cervix 
uteri of 4 ovariectomized monkeys (Monkeys 
1 to 4) was experimentally produced. The 
changes consisted of marked squamous epi- 
thelial downgrowth, overgrowth and epider- 
mization of the cervical glands in the region of 
the junction of the stratified squamous with 
the columnar epithelium. The treatment these 
animals received was as follows: 

Monkey 1 received 5,490 rat units of estrin 
in go days, with repeated cervical trauma. 

Monkey 2 received 1,660 rat units of estrin 
in 20 days, with repeated cervical trauma. 

Monkey 3 received 4,747.5 rat units of 
estrin and 14 cubic centimeters of corpus 
luteum extract in 81 days with repeated 
cervical trauma. 

Monkey 4 received 2,802.5 rat units of 
estrin and 10.7 cubic centimeters of corpus 
luteum extract in 84 days. This animal did 
not receive cervical trauma and the changes 
were very pronounced (Figs. 11 and 12), the 
epithelial cells being very atypical. 

In three monkeys the results were practi- 
cally negative possibly due to the following 
reasons: (1) injection period too short (Mon- 
key 5); (2) sloughing of epithelium from severe 
infection (Monkey 6); (3) sloughing of epithe- 
lium from infection and from stopping hor- 
mone injections 42 days before sacrificing 
animal (Monkey 7). 

A normal control (Monkey 8) receiving 
trauma only showed a slight amount of epi- 
dermization of cervical glands. 

An ovariectomized control (Monkey 9) re- 
ceiving trauma only was completely negative. 
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of pilonidal sinuses (also known as 
sacrococcygeal fistula) and presents evi- 
ence that they are derived by a process of 

‘todermal invagination. 

Contributions to the nature and origin of 
ilonidal sinuses have been few, and are chiefly 
y investigators on the Continent. Couraud, 
383; Stone, 1924 (37); and Weinstein, 1933, 
1 reviewing the literature found that J. M. 
Varren was the first to report this lesion. 
Varren described two cases and believed that 
he lesion was the result of an alteration of 
he polarity of growth of the hair follicle 
vhich grew inwardly from the surface and 
vulled “‘its hole in after it.” This idea was 
vurely hypothetical and lacked any embryo- 
ogical basis. Hodges, 1880, who gave to the 
ondition the name pilonidal sinus (meaning 
nest of hair), also advanced a theory that this 
affliction was due to the ingrowth of hair in 
the postanal region as the result of unclean 
habits and erosion of the skin. Wendelstadt, 
quoted by Stone (37) and Ewing, reported a 
case containing skin and hair; and he believed 
that the hair acted as a plug causing the 
retention of infected material in a fistulous 
tract. Vaughan, Gross, and others also held 
to the belief that the anomaly followed inter- 
ception or inclusion by the integument of 
surface hair follicles. The earliest writers 
advised surgical excision for treatment. 


[or paper records the results of a study 


THE NEUROGENIC THEORY 


At present there are two prevalent theories 
as to the causation of pilonidal sinus: first, 
that which traces the origin of the condition 
to a persistence of coccygeal vestiges of the 
neural canal, and second, that which derives 
the lesion by a process of ectodermal invagina- 
tion. The adherents of the former theory are 
in the majority. On the Continent the first to 
advocate this thesis were Tourneux and Herr- 
mann in 1887. These investigators made sec- 
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tions through the sacrococcygeal region of 
human and chick embryos and came to the 
following conclusions which have been widely 
read and generally accepted: In young em- 
bryos the spinal cord at first extends to the 
tip of the vertebral column and becomes at- 
tached to the skin caudally. At the end of the 
third month there is a considerable inequality 
in growth between the medullary tube and 
vertebral column which results (due to the 
elongation and downward thrust of the latter) 
in drawing the spinal cord upward in cephalad 
direction. The stretched distal portion, 
though still adherent to the skin, and continu- 
ous in structure with the rest of the spinal 
cord (Kunitomo, 1), becomes divided into 
two segments, a “direct” part and a caudal 
or “reflected” part.? By the fifth month the 
proximal or “direct” portion has atrophied 
and disappeared, and the “reflected” portion 
becomes separated from the central nervous 
system. This vestige becomes converted into 
a tubular structure lined with columnar or 
polyhedral epithelial cells to which the authors 
give the name “coccygeal vestiges of the 
medullary tube.” This structure reaches its 
maximum development in the fifth month 
and subsequently undergoes progressive atro- 
phy. Tourneux and Herrmann believed that 
the failure of these coccygeal medullary ves- 
tiges to atrophy was the etiological factor in 
the formation of congenital sacrococcygeal 
tumors and sinuses. 

The next important contribution on this 
subject was made by F. B. Mallory in 1892. 
Mallory, in a review of the literature, attempts 
to reconcile the various viewpoints and pre- 
sents microtome sections of several embryos 
from 3 to 6 months old. He found rather con- 
sistently a tubular structure lined with several 
layers of columnar or cuboidal epithelial cells 
lying between the coccyx and the skin in 

2 According to Kunitomo the separation between the main part of 


the cord and the distal end which eventually forms the filum terminale, 
takes place at about the level of the thirty-second vertebra. 
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Fig. 1. 
through the caudal extremity of a white female, 99 milli- 


Path. No. 51806. Photomicrograph of a section 


meter embryo (14% weeks). Note the invaginations and 
the thickened epithelium in this region. The clusters of 
cells beneath the epidermis later differentiate to form hair 
follicles and glands. 


the median line. This canal lay in a region 
studded with glands and hair follicles and 
where ectodermal invaginations were a com- 
mon and predominant feature in the develop- 
ment and regression of this portion of the human 
tail. Mallory also came to the conclusion that 
the congenital depressions, dermoid cysts 
and sinuses found in the midline of the sacrococ- 
cygeal region arose from the persistence of 
medullary vestiges of the spinal cord. The 
clinical finding of hair within the recesses of 
these sinus tracts was vaguely explained by 
the presence of neighboring dermoids or the 
migration of surface hair and foreign accumu- 
lations. 

Oehlecker, in 1926, also investigated these 
coccygeal vestiges of the neural tube. His 
conclusions concerning the formation of pilo- 
nidal sinuses and cysts were as follows: “Due 
to the rapid growth of the caudal, or non- 
vertebral portion of the cauda the caudal 
ligament puts traction on the thin hairless 
areas of skin overlying it in the sacrococcygeal 
region. This traction is increased as the sub- 
cutaneous fat in this area grows and the caudal 
ligaments simultaneously become shortened. 
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Fig. 2. Path. No. 51806. Photomicrograph of a section 
through the same embryo shown in Figure 1, but at a 
slightly higher level. Note how closely the invaginating 
process approximates the coccyx. The intervening tubular 
structure is a portion of the coccygeal vestiges of the 
primitive neural tube. 


As a result of this traction the margins of the 
surrounding skin containing hair follicles are 
also to some degree invaginated. The skin 
overlying the rapidly growing vertebra being 
unable to keep up with the downgrowth of the 
vertebral column is displaced posteriorly and 
upward, as is also the tip of the caudal liga. 
ment. By the fourth or fifth month the skin 
which originally covered the tip of the coccyx 
is drawn upward so as to lie over the third o1 
fourth caudal vertebra and later goes higher.’ 
(The point where the caudal ligament radiat« 
into the skin makes a very thin, hairles: 
vascular area which he calls sacral bald spot 
“The normal products of the skin metabolis: 
readily accumulate to form cysts or discharg 
intermittently as fistule.” 

Thus the writer presupposes the coexis 
ence of hairless and hair containing integu 
ment in the same region, and a special migra 
tion upward of neurogenic elements havin 
lost their maternal connections and possessin 
no fixed point of attachment such as the spin: 
cord has with the brain at the foramen mai 
num. If one supposes that the fixation poin 
is the skin then the direction of the pilonida 
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Fig. 3. Path. No. 52092. Photomicrograph of a section 
‘rough the coccygeal region of a white female, ror milli- 
eter embryo (15% weeks). The coccygeal medullary 
estige is fully developed and lined with columnar epi- 
ielium. The ectoderm, however, is only slightly thick- 
ned and its appendages have not yet begun to appear. 


inus should be downward instead of upward, 
vhich is not the usual clinical finding, as shall 
e explained later. 


THE THEORY OF ECTODERMAL INVAGINATION 


The earliest proponents of this theory 
thought that pilonidal sinus was due to a 
dermoid cyst. Lannellongue is quoted by 
Mallory as follows: “After the medullary 
canal is formed, the mesoblast passes back 
between the vertebral column and the external 
epidermis except in the region of the sacrum, 
where little of this tissue is interposed, so that 
this region is reduced to epidermis and bone. 
Consequently, the superficial layer (epiblast) 
joined at a later period to the mesoblast pre- 
serves closer relations with the bone, and later, 
when the subcutaneous tissue is developed 
around these places, a depression will be 
formed. If deep and narrow enough, the 
orifice may close up, and a dermoid cyst be 
the consequence.” 

One of the first constructive contributions 
to the theory of ectodermal invagination as 
the cause of pilonidal sinus was made by 
Stone. In his first paper (37) in 1924 he 
reported 61 cases of which all were white, 16 
per cent female, and the oldest was 49 years 
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Path. No. 52090. Photomicrograph of a section 


Fig. 4. 
through the coccygeal region of a white female, 132 milli- 


meter embryo (1714 weeks). Note the papillary folds of 
thickened ectoderm and the numerous clusters of cells in 
back of the coccyx. 


and the youngest 18 years of age. Twenty- 
five cases had previous operations and some 
sinuses were of 10 to 20 years’ duration. Fol- 
lowing a personal communication with Dr. 
George L. Streeter of the Carnegie Institute 
of Washington, Baltimore, Maryland, Stone 
came to the conclusion that the coccygeal 
medullary vestige, which has no opening com- 
municating with the skin, consists of cells 
which have become so differentiated that they 
could not be expected later to give rise to skin 
even though a cystic remnant should persist, 
and that like the breast and the external ear, 
the pilonidal sinus is due to a special local 
downgrowth of epithelium originating from 
the true skin and not from the medullary 
groove. 

In 1931 Stone (38) in another paper upon 
the subject made the following observations: 
First, that in a few cases there were several 
congenital orifices, skin lined, and lying close 
together in or near the midline. Second, he 








Fig. 5. Path. No. 51810. Photomicrograph of a section 
through a colored male, 168 millimeter embryo (20% 


weeks), in the region of the coccyx. Note the persisting 
invagination and the developing hair follicles and glands. 
(The medullary vestiges are present, but are not seen in 
this figure.) 


discovered that in many species of birds there 
is described a preen or oil gland, called uro- 
pygial gland, which lies embedded in the 
subcutaneous fat over the last caudal verte- 
bre. It consists of numerous straight tubules 
which converge and empty into a collecting 
chamber or small cavity, which in turn emp- 
ties through an epithelium lined duct onto 
the skin of the back. At the mouth of the 
duct there is often a tuft of fine hair-like 
feathers. There may be several ducts (1 to 6 
in number) and they lie in or near the 
posterior midline. The gland secretes an oily 
material which the bird conveys by its beak 
to stroke on its feathers; and the duct is 
directed in an upward direction like the pilo- 
nidal sinus in the human. This view quoted 
by the author from Lunghetti and Schumach- 
er is contended by Paris, who states that these 
are special scent glands concerned with pro- 
tection and sexual attraction. According to 
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Paris, all amniotes, reptiles, and mamma! 
as well as avians, have similar structur 
which are formed by inward-budding invag 
nations of epithelium. 

Thus, while a general agreement exists tha 
some vestigial structure or anomaly in th 
embryo is responsible for the origin of pilo 
nidal cysts, its exact nature is a matter o 
dispute. A re-study of the sacrococcygea! 
region was therefore undertaken in huma: 
embryos to see if some structure could not 
be identified and more definitely associated 
with the lesion. Serial sections were made in 
seven embryos! through the caudal extremity 
from the anus to the region of the sacrum. 
Grossly, in the region just dorsal and cepha- 
lad to the anus in a 3% months fetus, there 
could be seen with the naked eye and with 
low power lenses a pattern of grooves and 
creases which might well be taken for ecto- 
dermal invagination. A pit could be demon- 
strated in the 5% months old embryo which 
was much deeper in the older specimens. 

The first embryo was a 99 millimeter (141% 
weeks), white female specimen. The activity 
of the invaginating ectoderm was very strik- 
ing (Fig. 1). The epithelium in this region 
was markedly thickened and at various points 
beneath the epidermis clusters of budding 
epithelium, or growth centers, could be seen. 
These were in the process of differentiating to 
form hair follicles and glands of the integu- 
ment, and were particularly active opposit: 
the points of invagination. In Figure 2, which 
includes a portion of the coccyx, the peak o/ 
the invaginating process closely approximate«! 
the bone. Here also in the midline betwee: 
the coccyx and the skin there was a tubula 
structure lined with columnar cells whic! 
was a portion of the coccygeal medullar 
vestiges (primitive neural tube). 

This vestigial neural structure was mo! 
strikingly demonstrated in Figure 3 which 
a section through a 1o1 millimeter (15! 
weeks) white female embryo. Although thi 
specimen was somewhat older than the pri 
ceding one, there was nevertheless a definit 
lag in growth and the skin appendages ha 

' These embryos were obtained for me through the kindness of I 
Geschickter to whom I am indebted for his generous assistance a 


advice. The specimens were given to the laboratory by Dr. Geor 
L. Streeter who also kindly co-operated in this study. 

















Fig. 6. Path. No. 52148. Photomicrograph of a section 

hrough the coccygeal region of a white male, 214 milli- 
meter fetus (2714 weeks). The invaginating process is 
shown directly impinging upon the coccyx, and the skin 
appendages are very numerous and well developed. 


not yet begun to develop. There was only a 
suggestion of infolding and thickening of the 
ectoderm but the neural rests were larger and 
nearly completely developed. There seemed 
to be no relationship in these specimens be- 
tween the development of the medullary 
vestiges and the process of ectodermal in- 
vagination. In the third specimen, the skin 
could be seen in a further stage of differenti- 
ation while the neural rests remained prac- 
tically unchanged. The ectoderm was mark- 
edly thickened and thrown into papillary 
folds, and the skin appendages were beginning 
to cluster in back of the coccyx (Fig. 4). 

The invaginating process persisted at 2014 
weeks (Fig. 5) and the hair sheaths with their 
keratin centers were more prominent. (The 
medullary vestiges, though present, are not 
shown in this figure.) It is evident that ecto- 
dermal invagination in this region varies in 
form and degree with different embryos. In 
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Fig. 7. Path. No. 52148. Photomicrograph of a section 
through the same fetus shown in Figure 6, but at a slightly 


higher level. Note the activity of the pilonidal cleft and 
compare with the fragmented, degenerating medullary 
vestiges. 


other words, it does not proceed in graded 
steps in accordance with age in the first few 
months of embryonal development. How- 
ever, at 2714 weeks (Fig. 6), or just before 
viability, the invagination increases in depth 
and impinges directly upon the coccyx, and 
is prominent at this time. The skin append- 
ages are now very numerous and well devel- 
oped. (The surgical importance of this ana- 
tomical relationship will be stressed later.) 
At this stage the ectodermal layer is twenty- 
five cells deep in contrast with the adjacent 
skin which is four to five cells in thickness. 
The hair follicles are also three to four times 
as abundant in the region of invagination. 
The medullary vestiges, however, are frag- 
mented, and the epithelium is degenerating 
(Fig. 7). 

At 29!% weeks, or after viability, the speci- 
men showed only slight evidence of the pilo- 
nidal cleft or pit of invaginated ectoderm. 
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Fig. 8. Path. No. 52150. Photomicrograph of a section 
through the coccygeal region of a white female, 268 milli- 
meter fetus (29% weeks). The pilonidal cleft is shallow 
and the neural rests are being obliterated by an apparent 
ingrowth of fibroblasts and blood vessels. 


This may be due to the lack of development 
but is very probably due to a recession of the 
invaginating process. On the other hand, the 
neural rests are being obliterated by an appar- 
ent new growth of fibrous tissue and an in- 
growth of blood vessels (Fig. 8). Curiously. 
one specimen at 26 weeks showed a spur— 
between two invaginations of the ectoderm 
on either side (Fig. 9). This brings to mind 
Lawson Tait’s reference to the “human tail” 
but the resemblance is undoubtedly imagina- 
tive. In no specimen were the neural rests 
found to communicate with the spinal canal, 
although one could follow them through 125 
to 400 serial sections, each 7 microns in thick- 
ness. 

In the chick embryo in the region of the 
sacrum may be seen an invagination of ecto- 
derm forming the “‘glande du croupion’”’ (40). 
This analogy is merely suggested and not 
stressed. At this writing it is desired only to 
present evidence that the forerunner of the 
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Fig. 9. Path. No. 52152. Photomicrograph of a section 
through the coccygeal region of a white female, 226 milli- 
meter embryo (26 weeks). Note the epithelial spur and 
the thickened ectoderm. 


pilonidal sinus may be a specialized and 
transient skin appendage in the human the 
function and homologues of which in other 
species are as yet undetermined. Lawson 
Tait, quoted by many authors, said that the 
sinus was due to the loss of a caudal append- 
age (human tail?), but made no mention of 
a skin appendage. 


CLINICAL OBSERVATIONS 


The clinical findings corroborate these er 
bryological data, and one does not have to p1 
suppose any special excursion of neurogen 
elements or escalator migration of ectoder 
over the bony coccyx.'! In the first plac 
pilonidal sinus is undoubtedly a congenit 
lesion although it becomes clinically evide: 
practically always after the middle of t! 
second decade. Rarely, a case has been ! 
ported in infants (28, 35). 

1 Dr. Streeter states that there is no definite proof of the fact ‘ 


skin migrates in this fashion over the sacrococcygeal region. Pers: 
communication, October 2, 1933 
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The initial symptom usually follows trauma 
or the transmission of a superficial infection. 
The patient states that he has noticed “for 
some time an intermittent staining of his 
clothes or foul discharges near his rectum.” 
icalized tenderness and pain are common 
t systemic reactions such as high fever, 
usea and vomiting, chill and malaise are 
rely found. These have occurred in cases 
sociated with meningitis (see later discus- 
m). Uninfected pilonidal cysts are almost 
ver found in routine examination—in over 
cases in the present series all show various 
grees of inflammation. A physical examina- 
n may reveal the sinus in cases in which the 
mptoms are so mild and the inconvenience 

slight that the patient ‘never bothered 
out it.’ The external opening is found 
ually in the midline in the region of the 
crococcygeal joint. It is smooth, skin-lined, 
aid from its mouth there may be seen fine 
hairs projecting outward. If the lumen is 
i regular and covered with granulations, it 
" 
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ieans that there has been previous operative 

itervention, or that it is an adventitious 
opening in which case another point of en- 
trance is to be suspected. Several congenital 
orifices are not uncommon and they may vary 
in size from a pin point to about 0.5 centi- 
meter in diameter. These cases may be 
explained by the fact that the pilonidal cyst 
may communicate with one or more of the 
ectodermal invaginations (Fig. 2). Signs of 
inflammation such as swelling, redness, in- 
duration, and tenderness may be present and 
one may express drops of thin, dirty foul pus 
upon exerting pressure over the tract. When 
probed, the sinuses vary in length and depth 
and may reach the bone beneath. The direc- 
tion is usually upward, which is a differential 
point in distinguishing the lesion from fistula- 
in-ano, which is directed downward. 

Superficial hair follicle abscesses and deep 
suppurations of bone with severe systemic 
reactions can be easily ruled out. Venereal, 
tuberculous, and neoplastic lesions of the bony 
parts, of the anus or rectum, may be readily 
dismissed by rectal or sigmoidoscopic exam- 
ination, and by the fact that pilonidal sinus 
is essentially a benign lesion with benign 
symptoms. Likewise malignant infections like 
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Fig. 10. Sacrococcygeal neuro-epithelioma (glomus) 
(from Roussy et Oberling, Atlas du Cancer, Aug. 1931). 
The upper figure consists of cylindrical-cuboidal cells which 
line vascular spaces containing red blood corpuscles. In 
the lower figure the cells are stratified and possess fibrillary 
extensions. These bundles represent neuroblastic differ- 
entiation in the tumor tissue. 


anthrax and actinomycosis and deep burrow- 
ing fistulous tracts may be ruled out. 

The treatment of pilonidal sinuses is not 
within the scope of this paper; numerous 
recent articles have covered this phase of the 
subject.'! The essential principle is block dis- 
section with drainage, with or without partial 
primary suture. Location of adventitious 
branches is facilitated by the injection of the 
sinus tract with a mixture of methylene blue 
and hydrogen peroxide in equal parts (Stone, 
38). 

PATHOLOGY 


The pathology is best illustrated by describ- 
ing a case of a medical student 27 years of 
age, who was recently operated upon by Dr. 
Stone. The specimen when received was 12 

'Nelson’s Surgery, 29; Lewis’s Surgery, 22; Lahey, 19; Stone, 37; 
Bearse, 3; Cattell and Stoller, 7; Dulligan, 10; Landsman, 20; Bookman, 


5; Weinstein, 44; Colp, 8; Masson, 27. Dr. Stone uses hydrogen perox- 
ide to distend the adventitious tracts (personal communication). 
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Fig. 11. Path. No. 8144. Photomicrograph of a sacral 
teratoma in a white female infant (age 1 day). It consists 
of numerous glands embedded in a delicate stroma of con- 
nective tissue. There are also adult and fetal cartilage, 
intestinal and bronchial epithelium, liver, brain, and neuro- 
blastic tissue. Autopsy performed. 


by 2% by 2 centimeters. In the center was a 
large bifurcated opening leading into a tubulous 
tract which tunneled the entire specimen. At 
each end was an opening, one of which entered 
the main tract and the other led into a blind 
pouch of itsown. These drainage points were 
irregular and surrounded by granulation tis- 
sue and obviously secondary in nature.! There 
were, however, two additional congenital 
lumens with smooth surfaces, and each lead- 
ing like a flask into a sac filled with hair and 
possessing a gelatinous lining. The hair was 
fine, silky, and lighter in color than the body 
hair. The main tract was lined with a velvety 
thin mucoid substance and contained long 
dark thick hairs. There was no frank pus 
and there were no hairs growing from the 
walls of the sinuses leading to the skin. 


‘Patient had a previous operation for pilonidal sinus in which two 
adventitious tracts were missed. 


Fig. 12. Path. No. 51574. Photomicrograph of a chor- 
doma in a white female 61 years old. The tumor consists 
of large, round, vacuolated, hyperchromatic cells growing 
in a syncytial fashion and strongly resembling hyaline 
cartilage. The patient died with recurrence. 


Histologically the picture of this and other 
cases is essentially the same. Usually the 
main tract consists of granulation tissue rich 
in blood vessels and exudate of a subacute 
inflammatory nature. There are some poly- 
morphonuclear leucocytes, giant cells, and 
deposits of blood pigment; but predominating 
are large numbers of wandering cells—plasn:a 
cells, monocytes and lymphocytes. Lyi: g 
loosely in the stroma are numerous ha 
without sheaths surrounded by giant cel 
This is a very characteristic finding. El 
where one finds fully developed hair follic! 
and sweat glands. The adventitious branc! 
are lined with stratified squamous epithelit 
like skin, but nowhere does one see t 
characteristic circumscribed structure of 
dermoid. In fact, I have never seen a pi' 
nidal sinus contain the cheesy substance, 
the compressed epithelial lining and kera‘ 
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center of an epidermoid or subepithelial der- 
moid cyst. 


INCIDENCE AND POSTOPERATIVE RECURRENCES 


Recurrences in cases of pilonidal sinuses are 
not uncommon. Most of them are due to the 
lack of understanding of the embryology and 
pathology of the disease with the result that 
incision and drainage is performed which is 
obviously inadequate. Stone’ believes that 
recurrences should not exceed 5 to 8 per cent 
in good hands. 

Cattell and Stoller from the Lahey Clinic 
report 59 cases with g recurrences in 40 traced 
cases. Six of these were cured by second 
operation. Landsman states that there are 
about 20 per cent recurrences in infection of 
the sacrococcygeal region. Stone (37) report- 
ed 61 cases from the Johns Hopkins records 
and private practice of which there were 25 
recurrences. One patient had 8 or 10 previous 
operations. Dulligan reports 25 cases in 
25,000 admissions at St. Mary’s Hospital, 
Brooklyn, N. Y. It was his opinion that 
sacrococcygeal cysts were the result of con- 
genital invagination of ectoderm with all its 
appendages, which if complete formed a cyst, 
and if incomplete formed a sinus or fossa. 


Masson reported 81 cases from the Mayo 
Clinic, during a 5 year period, of which 25 had 
multiple openings, but he doés not state how 


many were recurrences. (Fifteen per cent in 
this series were females and the age group 
ranged from 16 to 57 years. There was 1 case 
in an infant of 19 months but this was not 
described.) Masson states that trauma was a 
frequent finding in the history of these pa- 
tients. Weinstein reported 13 cases, 85 per 
cent males and ranging from 17 to 39 years. 

Weeder, in a recent article, states that 25 
to 35 per cent recurrence occurs in the best 
hands. This figure is probably too high for 
present day methods of treatment. This 
writer believes that if the theory of simple 
ectodermal invagination were true then all 
pilonidal sinuses should be cured by the first 
operation. But this is not as simple as it 
seems because there may be numerous con- 
genital or adventitious tracts leading from 
the cyst, the entrance of which may be at the 


' Personal communication. 
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time closed off to any injection of methylene 
blue and which may be missed with the naked 
eye. Weeder believes that recurrences are 
due to the inclusion within the sacrococcygeal 
junction of a part of the cyst, derived from 
the unobliterated portion of the medullary 
canal, during the process of fusion of the 
dorsal arches which may or may not be com- 
plete (spina bifida occulta). He noted that 
when he injected these cases with methylene 
blue the surface of the joint and occasionally 
even the deeper structures were discolored. 
In these cases, therefore, he recommends ex- 
cision of the coccyx and curettage of the 
sacral stump. This procedure was performed 
in 4 cases, yet in none of these was there any 
mention of finding, grossly or microscopically, 
any inclusion cysts or cyst walls within the 
bony parts. We have had the opportunity to 
carry out Weeder’s suggestion in only 1 case 
since his article was published (case de- 
scribed under “‘Pathology’’). Sections through 
all the coccygeal joints revealed normal bone 
and joint structures. There was no evidence 
of inflammation or tumor or cyst inclusion. 
However, scattered along the sides of the 
coccyx were seen minute round vascular 
bodies like paraganglia consisting of poly- 
hedral cells with densely staining nuclei sur- 
rounding blood spaces. These, of course, 
should not be confused with neural rests the 
epithelium of which is cuboidal or cylindrical 
and occasionally ciliated. Grossly, there was 
no evidence of invasion of the sinus tracts into 
the bony parts. Undoubtedly the discolora- 
tion of the joint, or of periosteal or ligamentous 
structures, when found, is due to the trauma 
of a previous operation or damage by bac- 
terial or chemical agents. Also, if Weeder’s 
theory were true, a large percentage of the 
primary and all the recurrent cases should 
never have been cured. 

However, in this connection it should be 
stated that occasionally the sinus tract leads 
down to the coccyx (as was shown in Figure 
6). In these instances the coccyx should be 
thoroughly trimmed of its periosteal and 
fibrous covering. If the deeper structures are 
involved, especially in recurrent cases in 
which a periosteal reaction may have been 
already set up, it may be safe and wise to 





146 


excise the coccyx. However, the danger of a 
low grade osteomyelitis complicating such a 
procedure was pointed out by Stone! follow- 
ing his case previously described. For this 
reason and also because in many cases the 
sinus is very superficial and may be limited 
to the level of the sacrum, it is felt that re- 
moval of the coccyx except in a few instances 
is not indicated. 


A REVISED CLASSIFICATION OF CONGENITAL 
SACROCOCCYGEAL TUMORS 


It is apparent that a different classification 
of tumors must be made on the basis of the 
embryological and histogenic character of the 
structures found in this region (Table I). 


TABLE I.—SACROCOCCYGEAL NEOPLASMS 


Tissue | Structure Tumor 





Pilonidal sinus 
dermoid cyst 


Ectoderm Epidermis 





Medullary vestiges Solid neuroblastoma 
—epithelioma cys- 
tic—adenocystoma 
Meningocele 


Neurectoderm 


Meninges 





Entoderm Neurenteric cyst, en- 
tetic cyst, dermoid 


cyst, carcinoma 


Postanal gut 





Mesenchyme Notochord Chordoma 





Undifferentiated Tail vestiges Teratoma 
tissue 


A-B-C-D __ 











1. Pilonidal cysts. The pilonidal cyst is a 
congenital lesion due to a process of normal 
ectodermal invagination in the embryo, which 
usually disappears but in these cases has per- 
sisted in adult life. It commonly contains fine, 
silky, light colored hair, and mucoid or gelat- 
inous material; is almost always infected, and 
its walls consist of several layers of epithelial 
cells with glands and hair follicles. Derived 
from budding or growth centers in the basal 
layer of the ectoderm which give rise to hair 
follicles and glands, it consists of cells which 
form only hair and glandular appendages. 
For this reason, one never sees teratomata, 
neurogenic growths, or heterologous tumors in 
pilonidal sinuses. The lesion becomes evident 
after the middle of the second decade and is 
probably associated with the development of 
secondary sex changes concomitant with 
puberty. 


1 Personal communication. 
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2. Coccygeal medullary vestiges. F. B. Mal- 
lory (26) reported a glioma originating in 
the subcutaneous tissues over the coccyx, 
in a female age 44 years, which metasta- 
sized to both groins. Histologically, it con- 
sisted of small alveoli lined with epithelial 
cells embedded in a fairly abundant connect- 
ive tissue stroma. Mallory, by differential 
stain, demonstrated coarse, wavy fibrils be- 
tween cells which filled the alveoli, which were 
unlike connective tissue or smooth muscle 
fibrils. The tumor in the lymph nodes showed 
a papillary structure. Undoubtedly, this was 
a neuro-epithelioma, and probably arose from 
the neural rests which he and Herrmann and 
Tourneux described. Mallory believed that 
it had the same origin as the pilonidal sinus. 

Fowler described a huge cyst over the sa- 
crum of a 2 months old female associated with 
bony defects of the sacrum and coccyx. The 
cyst repeatedly refilled following aspiration. 
Operation revealed no communication with 
the spinal canal but this might have easily 
been missed. The cyst was lined with ciliated 
cylindrical epithelial cells and was multi- 
locular in character. The tumor was prob- 
ably derived from a medullary rest of the 
primitive neural tube, its lining being similar 
to that of the neural canal in early embryonic 
life. Tumors of this type have no connection 
with pilonidal cysts. 

Law, in reviewing the literature on pelvic 
tumors with sacral attachment, found only 30 
cases and added a case of his own—a neuro- 
blastoma in a female, age 27 years. 

The coccygeal medullary vestiges may thus 
in rare instances give rise to large multilocular 
cystic or solid growths usually on the posterior 
surface of the sacrum and coccyx (Fig. 10). 
They may present anteriorly if the tumor is 
large or has invaded the pelvis. The large 
cystic masses nearly always occur in the 
newly born or young infant. 

3. Herniation of the cul-de-sac of the terminal 
meninges. Meningoceles present very little 
diagnostic difficulty, but the association of 
pilonidal sinus in cases of spina bifida compli 
cated by meningitis has been used by certain 
writers to support the neurogenic theory. 

Ripley and Thompson reported a case 0! 
pilonidal sinus with spina bifida in a 3)2 
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months old infant. The patient developed 
meningitis and died. Examination revealed a 
sacrococcygeal dermoid. The writers believed 
that the sinus arose from the vestiges of the 
neural tube. Moise reported a case of a male 
18 years of age who was admitted to the New 
Haven Hospital with headache and pain in 
the back. He had always had a sinus in the 
lower lumbar region of the back associated 
with an intermittent discharge of water fluid. 
Examination revealed a Staphylococcus albus 
meningitis with spina bifida occulta. Sacral 
laminectomy was done and effective drainage 
instituted. The patient survived and was dis- 
charged living and well. The author claims 
that the discharge was probably cerebro- 
spinal fluid and that the sinus led into the 
dura but his evidence is circumstantial and 
inconclusive. The meningitis can easily be 
explained by the lack of bony protection and 
by either the direct, lymphatic or metastatic 
extension of the infection particularly in cases 
of cystic spina bifida where the expanded sub- 
arachnoid space lies close to the skin (18). 
Moore has even reported a proved case of 
pilonidal sinus containing cerebrospinal fluid, 
one in which the sinus showed a direct com- 
munication with the spinal canal. 

4. Postanal gut and neurenteric canal. Cer- 
tain anococcygeal tumors and cysts are said 
to arise from the remnants of the postanal gut 
and the neurenteric canal. In the early em- 
bryo the central canal of the spinal cord and 
the alimentary canal are continuous around 
the caudal extremity of the notochord (4). 
By this union is formed the neurenteric canal 
which subsequently atrophies and forms a 
fibrous cord. Hansmann and Ewing cite 
several cases of tumors containing intestinal 
wall and portions of nervous tissue which 
arose from these rests. 

The postanal gut is formed as the result of 
the union of the invaginating portion of the 
proctodeum, or primitive anus, with the in- 
testine at a point anterior to the neurenteric 
canal. Thus a segment of intestine is left 
behind which atrophies and disappears. Oc- 
casionally in the newly born or young infants 
a vestigial structure remains which gives rise 
to cystic tumors situated anterior to the sacrum 
or coccyx. These tumors were formerly called 
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“congenital cystic sarcoma.’’ They are com- 
posed of closed vesicles lined with glandular 
epithelium and contain ropy mucus, or glue- 
like fluid (4). The epithelium consists of colum- 
nar and goblet cells, and one of the essential 
features for diagnosis is that the cysts have 
no serous or muscle coats (32). Middledorpf! 
is said to have been the first to recognize a 
tumor of this character. Ballantyne reviewed 
the literature on these tumors and added a 
case of carcinoma of postanal intestine in a 
female, aged 38 years. He found only 4 other 
cases reported. Huge dermoids and teratoma 
attached to the rectum or sacrum have been 
described (11, Fig. 11; 4; 17; 27). 

Tumors of this group are usually single and 
always occur anterior to the coccyx and 
sacrum, may be confused with neurogenic 
growths, but have nothing in common with 
pilonidal cysts. 

5. Coccygeal gland. ‘The coccygeal gland was 
originally described by Luschka in 1860. It 
was first thought to be a single body in front 
of the apex of the coccyx about 2.5 centimeters 
in size. In Quain’s Anatomy the following 
histological description is given: It consists of 
masses irregular in shape and size which are 
very vascular, the vessels having a sinusoidal 
character. The cells of the gland come into 
close relationship to the sinuses with only a 
layer of endothelium between; indeed, the 
presence of this layer is not always easy of 
detection. Numerous nerves pass to the coc- 
cygeal gland and Luschka described ganglion 
cells within it, but this description has not 
been confirmed by modern investigation. 
Jacobson” believes that the mode of develop- 
ment and function of the coccygeal gland are 
probably connected with that of the sympa- 
thetic nervous system. 

However (as was shown in Dr. Stone’s case) 
the coccygeal gland is only one of a number 
of paraganglia which are present in this region 
and which may give rise to paraganglionic 
tumors. J. Crawford Burns described a case 
of what he thought was a coccygeal body 
tumor. It was in a male, 22 years, who had 
a hard fixed mass in the sacrum the size of a 
fetal head and unattached to the rectum. The 


1 Arch. f. path. Anat., etc., 101: 37. 
2 Arch. f. mikr. Anat., 1899, vol. 53. 
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specimen which was removed at operation 
consisted histologically of polyhedral cells and 
numerous blood vessels. The cells were ar- 
ranged in masses of irregular columns of a 
malignant nature. The growth subsequently 
recurred with large pelvic masses and was 
inoperable. Of course, one should not confuse 
these tumors which rarely metastasize with 
sacrococcygeal neuro-epithelioma which are 
of high malignancy. On the other hand, coc- 
cygeal paraganglioma should not be ruled out, 
as has been done (2), on account of finding a 
normal so called Luschka’s gland, because 
“Luschka’s gland” may be represented by a 
number of paraganglia in the coccygeal region, 
a fact which is not generally recognized. 

6. Chordoma. These tumors are mentioned 
merely because they occur in the sacrococ- 
cygeal region and may be confused with the 
other groups. Their structure resembles hya- 
line cartilage, and mucin may be present. They 
may grow in an alveolar fashion and must be 
differentiated from myxochondroma and col- 
loid carcinoma of the intestinal canal (Ewing 
—Fig. 12). Fried and Stone described a case 
of chordoma which was treated for 9 years 
for a fistula-in-ano, perirectal abscess, etc., 
and the true condition was not discovered 
until the case came under their observation 
and microscopic section had been made 
(Rankin, Bargen and Buie). 

SUMMARY AND CONCLUSION 

Evidence is presented from studies on the 
human embryo which indicate: 

1. That pilonidal sinus is a derivative of 
skin ectoderm and‘not neurogenic or enteric 
in origin. 

2. That the structures forming the sinus are 
derived by a process of ectodermal invagina- 
tion from the skin surface at the time and in 
the cells destined to form skin appendages 
(hair and glands) during the third and fourth 
months of embryonic life. 

3. That its mode of origin, and the analogy 
drawn between this structure and the special 
“scent” gland in the sacrococcygeal region of 
birds and amniotes, suggest the probability 
that the sinus represents a vestigial skin ap- 
pendage developing at puberty—hence the 
age distribution of pilonidal sinuses. 
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4. That coccygeal medullary vestiges exist 
is not denied, but they do not give rise to the 
pilonidal sinus. They probably give rise to 
the large cystic and solid tumors which occur 
usually in infants and the newly born. There 
is also the possibility that they may play a 
role in the upward direction which the pilo- 
nidal sinus takes. 

5. Clinical and pathological findings are pre- 
sented which are satisfactorily explained by 
this theory. 

6. Other congenital growths of the sacro- 
coccygeal region are described because of the 
sinuses and fistulz which these structures have 
produced—to clarify some of the confusion 
which has surrounded the history of their de- 
velopment. In this connection it is suggested 
that the coccygeal region may possess several 
sites for the origin of paraganglioma instead of 
only Luschka’s gland as originally thought. 

7. It is felt that recurrence following opera- 
tion for pilonidal sinuses should take place in 
less than 10 per cent of the cases and is due 
to the fact that certain of the ramifications are 
left behind. Furthermore, since the coccyx is 
fully developed in the first 6 weeks of fetal 
life and has no dorsal arches, and since the 
fourth and fifth sacral vertebre have only 
vestiges of the neural arch, it is quite illogical 
to assume that the coccygeal medullary ves- 
tiges may be included within the sacrococcy- 
geal joint. It is my belief that in operations 
for pilonidal sinus wherein the coccyx is re- 
moved and the sacral stump curetted, the 
improvement which is described is not due to 
the excision of included coccygeal medullary 
vestiges but due to the removal of the con- 
tiguous infection of periosteal or bony parts. 
One case is reported in which such an opera- 
tion has been performed and in which no 
pathological changes could be demonstrated. 
Low grade osteomyelitis complicating such a 
procedure should be borne in mind. 

8. In the prevention of recurrences it is 
suggested that wherever the sinus tract ex- 
tends to the bony parts, the periosteal an« 
fibrous layers should be carefully stripped ot! 
and curetted. Dead spaces and recesses with 
inflammatory products should be guarded 
against by preventing too early epithelia! 
bridging of the wound and by careful packing. 
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FUNCTION OF THE LONG PLANTAR MUSCLES 
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and the interactions of the several mus- 

cles form a complete unit which must be 
studied in its entirety,” as stated by Hallisy, 
accident and disease tend to concentrate on 
individual muscles, and to correct the ill ef- 
fects of these agents intelligently, the clinician 
must have an understanding of the manner in 
which individual muscles function. Medical 
literature yields very little exact information 
concerning the function of those muscles com- 
monly referred to as the long plantar muscles. 
This dearth of detail is apparently due to the 
tendency of medical writers to consider the 
foot as the movable terminus of a fixed leg 
rather than in its more important function as 
a fixed base for support and propulsion of the 
body as a whole. 

For example standard textbooks, such as 
those of Gray, Cunningham, Piersol and 
Spalteholz, give the function of the tibialis 
posterior as extension, inversion, and adduc- 
tion of the foot. Special studies of the motor 
system by Lovett, Wright, Mackenzie and 
others go little if any further into the subject. 
In German literature one finds a large amount 
of detailed and exhaustive investigation par- 
ticularly in respect to muscle weight, cross 
section area, volume, etc., with considerable 
attention paid to these muscles in their rela- 
tion to flat foot, but again adequate practical 
discussion is lacking. 

Schliepe, in discussing flat foot due to trau- 
matic section of the tibialis posterior tendon, 
attributes a primary réle in sustaining the 
arch of the foot to this muscle. He finds that 
Hoffa, Schultz, Franke, and Frank support 
this contention, but that Lorenz and others 
deny it; that Nicolodoni finds this muscle im- 
portant but not fundamental, while Biesalski, 
Fick, and Mayer ascribe the same function, 
and nearly equal importance in preservation 
of the arch, to this muscle and the flexor 
digitorum longus. 

Meng, basing his argument on Weber’s eval- 
uation of muscle work from its mass, found by 
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cross sections of the long plantar muscles that 
in flat feet the flexor hallucis longus is one- 
third weaker than in normal feet though the 
other muscles are practically unchanged. He 
regarded the flattening of the arch as the re- 
sult of the weakness of this muscle and treated 
the deformity by shortening its tendon. Since 
a stretched muscle undergoes atrophy it is 
possible that Meng has confused cause and 
effect. 

A muscle functions by contracting in length 
to approximate its points of origin and inser- 
tion. Either end may act as a fixed point 
toward which the other is drawn, or in regard 
to which it is stabilized. In general, muscle 
pull is exerted in a straight line between two 
points of attachment. In the muscles under 
discussion, direction of force is changed ap- 
proximately go degrees by arrangement of 
bones and ligaments comparable to pulleys. 
Force is then exerted not only at the origin 
and insertion of the muscle, but upon the 
pulley, which tends to move according to the 
law of component and resultant forces. 

The origins and insertions of the long plan- 
tar muscles have been sufficiently described 
by many anatomists. The relation of their 
tendons to the pulleys, and the rdles of 
the pulleys themselves in maintaining foot 
posture, have been largely ignored. The pres- 
ent purpose is a review of these details in 
relation to the preservation of foot posture. 

The tibialis posterior has a large origin 
from the upper central area of the back of the 
leg. Its principal insertion is into the medial 
and plantar aspects of the navicular tubercle. 
Other strong fasciculi are inserted into the 
medioplantar portions of the metatarsal bases 
and into the tarsal bones anterior to the cal- 
caneus and talus. Its tendon grooves the 
back of the medial malleolus and, under the 
tough ligamentum laciniatum, is separated 
from the medial surface of the neck of the 
talus by a thick fibrous pad. Its strongest in- 
sertion is into the tubercle of the navicular 
below and medial to the talonavicular joint. 
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Other fasciculi extend under the head of the 
talus to the anterolateral tarsal area. Con- 
traction of this muscle approximates the navic- 
ular tubercle to the medial malleolus, invert- 
ing and plantarflexing the anterior segments 
of the tarsus on the posterior. When the ball 
of the foot is fixed in weight-bearing, the same 
force lifts the head of the talus upward and 
outward, at the same time forcing the malleo- 
lus forward. The arch sustaining power of the 
tibialis posterior is exerted primarily on the 
medial malleolus and navicular. The navicular 
rotates about an axis in the neck of the talus. 
The same force that inverts the navicular by 
traction on its tubercle will, when this bone is 
the more firmly fixed, evert the head of the 
talus, a motion abetted by forward movement 
of the internal malleolus (Fig. 1). 

The writer is at loss for a term to describe 
accurately the motion occurring in the talo- 
navicular and calcaneocuboid articulations. 
Together these joints comprise the transverse 
tarsal articulation. The talonavicular is a 
shallow ball and socket joint allowing motion 
in all directions, but its mobility is greatly 
restricted by the almost fixed calcaneocuboid 
relation. In this discussion the term inversion 
is used to denote that combination of medial 


motion of the foot with adduction of the 
anterior tarsus and rotation upward and out- 
ward of the talus head at the talonavicular 
joint. 

The flexor digitorum longus arises from the 
middle three-fifths of the inner portion of the 
back of the tibia and is inserted into the four 


outer toes. Its tendon crosses the articular 
line of the tibia lateral to the base of the mal- 
leolus and makes its turn in a strong liga- 
mentous tunnel on the inner surface of the 
talus, behind, below and lateral to the tibialis 
posterior. It lies medial to the sustentaculum 
tali, passes under the outer half of the talo- 
navicular articulation and beneath the joint 
between the second and third cuneiforms. In 
the sole it receives a reinforcement from the 
flexor hallucis longus which crosses above it. 
Its function is given as flexion of the toes, 
plantar flexion and inversion of the foot. With 
the ball of the foot fixed in weight bearing, it 
lifts the talus and adjacent tarsal bones up- 
ward and forward. Because its tunnel is 


Fig. 1. In this and the following illustrations made from 
tracings of X-rays of the foot in medial, lateral, and dorso- 
plantar views, with the tendons marked by wires, 7 marks 
the turn of the tendon about a pulley. The lines AT and 
PT represent equal forces anterior and posterior to the 
pulley, and RT the resultant force exerted on the pulley. 
The force actually applied to the pulley is a combination 
of the forces shown in the two views. It cannot be accu- 
rately represented in a two dimension figure. The tibialis 
posterior. When the foot is fixed in weight bearing this 
tendon forces the inner malleolus forward, and lifts the 
head of the talus upward and outward. Loss of its support 
allows the malleolus to move backward, the talus and 
navicular to rotate downward and inward, and the foot to 
evert, particularly at the talonavicular joint. 


medial to the subtalar talocalcaneal articula- 
tions and its tendon extends laterally to the 
outer toes, it also forces the talus outward on 
the calcaneus. Its power is expended prima- 
rily on the talus (Fig. 2). 

The flexor hallucis longus arises from the 
lower and outer portion of the back of the 
leg and is inserted into the base of the ter- 
minal phalanx of the great toe. Its tendon, 
well away from the malleolus, traverses the 
groove on the posterior margin of the talus 
and is bound tightly in a fibrous tunnel on the 
medial surface of the calcaneus a half inch 
behind and lateral to the flexor digitorum. It 
runs under the sustentaculum tali, the middle 
third of the talonavicular joint, crosses above 
the flexor digitorum longus, to which it gives 
a slip, and extends under the first metatarsal 
parallel to the inner border of the foot. Its 
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Fig. 2. The flexor digitorum longus exerts an upward 
and outward lift on the talus and calcaneus. Loss of its 
function allows the foot to evert at the subtalar articula- 
tions and the longitudinal arch to sag. 


function is given as flexion of the great toe and 
plantar flexion of the ankle joint. In weight 
bearing its contraction lifts the anterior part 
of the calcaneus upward, forward, and out- 
ward, elevating the arch and inverting the 
foot. Its arch elevating power is exerted on 


the calcaneus (Fig. 3). 

The peroneus longus arises in the outer and 
upper part of the back of the leg and is in- 
serted into the first cuneiform and the base of 
the first metatarsal. Its tendon turns behind 
the lateral malleolus, crosses the lateral sur- 
face of the calcaneus and base of the cuboid 
and extends diagonally across the sole under 
the cuboid and two outer cuneiforms. Under 
the cuboid it lies in a deep tunnel formed by 
the tuberosity of that bone and strong liga- 
ments. Its function is commonly given as 
eversion and plantar flexion of the foot. With 
the foot fixed it presses the lateral malleolus 
forward and lifts the cuboid upward, inward 
and, by relation of its tendon to the ante- 
rior surface of the tuberosity, backward, thus 
supporting the outer border of the arch 
and, with the cross insertion of the tibialis 
posterior, consolidating the transverse tarsal 
arch (Fig. 4). 

The peroneus brevis extends from the outer 
and lower leg area to the base of the fifth 





Fig. 3. The flexor hallucis longus, when the ball of the 
foot is fixed! forces the talus forward and upward, and lifts 
the anterior part of the calcaneus upward. The tendon 
turns first in a notch on the posterior margin of the talus, 
then under the sustentaculum tali. Loss of its support 
allows depression of the midtarsus, and eversion at the 
talocalcaneal joints. 


metatarsal. Its tendon is in direct relation to 
the lateral malleolus and, particularly when 
the foot is inverted, makes contact with the 
calcaneus and cuboid. Its contraction approx- 
imates the lateral malleolus and the fifth 
metatarsal base. It is not actually a plantar 
muscle, and has little function in weight 
bearing except in stabilizing the leg laterally. 
With the metatarsal fixed this tendon exerts a 
definite forward and lateral force on the fibu- 
lar malleolus (Fig. 5). 

To compare the réles of these several mus- 
cles in actual weight bearing with the fore- 
going conclusions drawn from a study of 
their physical relationships a simple appara- 
tus which may be described as follows was 
arranged. An ordinary bathroom scale was 
set upon a base board. A foot and leg, from 
which all soft tissues except the long muscles 
and the ligaments had been removed, was set 
upright on the scale. A small wooden block 
was placed on the upper end of the tibia, and 
on this another block with a nut on its under 
surface through which a bolt was screwed to 
impinge on the first block. The upper block 
was attached with wires to the base board. By 
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Fig. 4. The peroneus longus turns first behind the outer 
malleolus, which it forces forward, then about the cuboid 
which it lifts upward, inward and slightly backward. 
Loss of its function lowers the outer border of the foot and 
allows the foot to invert easily. 


screwing the bolt down any desired pressure 


was registered on the scale. Strong sutures were 
placed in the tendonsof each muscle, and other 
suturesin the muscles near their origins. Muscle 
tissue between the two sets of sutures was re- 
placed by elastic bands, tension upon which 
was easily varied by adjusting the suture 
ties (Fig. 6). 

It was found that in dissecting room ma- 
terial the arches of the foot could not be com- 
pletely depressed without application of force 
sufficient to rupture the hardened structures. 
Therefore the plantar ligaments between each 
two bones were cut, relegating support of the 
arches to the long muscles alone. In this con- 
dition the weight of the leg was enough to 
flatten the arches. 

Since little is known as to the actual force 
exerted by individual muscles in preserving 
normal foot posture, an arbitrary amount of 
5 pounds was applied to each of the muscles 
under discussion. It was applied by inter- 
posing stretched rubber bands between the 
tendons and bellies of the muscles. By test 
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Fig. 5. The peroneus brevis is primarily a lateral stabi- 
lizer of the foot. It exerts a forward and lateral force on 


the outer malleolus and elevates the base of the fifth 
metatarsal. 


with a spring balance it was found that the 
rubber bands used were of constant elasticity, 
and that when 5 pounds traction was applied 
to any doubled band the band attained a 
length of 3 inches. Pulls were then exerted on 
the individual tendons by tightening the an- 
choring sutures until the interposed doubled 
bands were stretched to that length. 

Experiment 1. An elastic pull of 5 pounds 
each was applied to the tendons of the tibialis 
posterior, flexor digitorum longus, flexor hal- 
lucis longus, and the peronei longus and brevis. 
These produced plantar flexion of such an ex- 
tent that weight bearing pressure could not be 
applied through the tibia to the foot. Similar 
pulls were therefore applied to the tibialis 
anterior and the extensor longus digitorum. 
These held the leg at a right angle with the 
foot. The limb was then arranged in the ap- 
paratus as described, and subjected to weight 
bearing stress by screwing down the adjust- 
ing bolt. As pressure wasincreased the talonavi- 
cular and calcaneocuboid articulations gave 
way. The latter was completely depressed to 
the scale floor at 17 pounds, the former at 55. 
When pressure was again reduced the arches 
were restored. 
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Fig. 6. Photograph of the apparatus used in Experiments 
1 and 2, showing a leg and foot under adjustable weight 
bearing pressure. All plantar structures, except the tendons 
under discussion, have been removed, and all ligaments 
cut. The arch is sustained by the rubber bands which 
replace the muscle bellies, under pressure of 40 pounds. 


Rotation of the leg forward on the ankle 
joint elongated the posterior bands while those 
of the anterior muscle group shortened. The 


added stress on the anterior portion of the 
arch from forward shifting of the weight was 
thus compensated by increased tension on the 
posterior tendons. In backward rotation of 
the leg the anterior bands stretched and the 
posterior shortened. ‘‘Tonus” of these rubber 
muscles thus adjusted itself to the varying 
stresses consequent upon the changing posi- 
tions of weight bearing. 

There is, of course, no reason to assume that 
the different muscles exert an equal force in 
preserving foot posture. The great amount of 
work done in determining cross section vol- 
ume, mass and unit work values of muscles is 
of little practical importance as each of these 
muscles works under a different arrangement 
of pulleys and levers, so that a weaker muscle 
may actually accomplish more than a stronger 
one. Until the factor of leverages is added to 
the existing complicated tables of weights and 
measures the functional value of an individual 
muscle cannot be determined. The writer 
lacks the mathematical ability to estimate 


these factors and questions the practical bene- 
fit to be derived, were he able to do so. The 
present effort is not concerned with determin- 
ing the actual force exerted by the individual 
muscles, but with demonstrating first the par. 
ticular réle of each muscle, and second its 
relative importance, in maintaining foot pos- 
ture. 

Experiment 2. One at a time the individual 
muscles were freed, tension being maintained 
upon the others. 

With the tibialis anterior free the cuboid 
touched the scale at 13 pounds, the navicular 
at 48. The force of this muscle is exerted in a 
direct upward pull on the inner border of the 
longitudinal arch. Its efficiency is in direct 
ratio to its pull. 

When the tibialis posterior was released the 
outer border of the foot reached the scale 
under 8 pounds pressure. With increasing 
weight the medial malleolus shifted back- 
ward, the head of the talus downward and the 
navicular was completely depressed when the 
scale registered 40 pounds. These combined 
movements resulted in a caving inward and 
downward of the mid-tarsus. The weakening 
of the foot resulting from release of the tibialis 
posterior tendon was out of proportion to the 
5 pound pull involved. The increase in force 
of this muscle is accomplished through the 
action of a virtual lever arm arrangement in 
the talonavicular articulation. The navicular 
glides about the head of the talus like a seg- 
ment on the surface of a sphere. Its center of 
motion lies in the neck of the talus. The 
length of its lever arm is the radius of the 
sphere, that is, the distance from the center 
of motion to the tubercle of the navicular 
where the tendon of the tibialis is attached 
When the navicular becomes the more firm] 
fixed the head of the talus glides upon it in 
reverse direction. 

With the flexor digitorum longus release: 
the cuboid reached the scale floor at 1 
pounds pressure, the navicular at 44 pounds 
The malleolus advanced but little, more of th 
movement being accomplished by the talus. 

Freeing of the flexor longus hallucis let th 
outer border of the foot down at 13 pounds 
the inner border at 40, demonstrating 
slightly weaker support of the lateral borde 
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of the foot by this muscle than by the flexor 
digitorum longus, but a stronger support of 
ine medial border. Weakening of the foot 
‘rom loss of the flexor hallucis longus was par- 
cularly noticeable in the subtalar articula- 
ion. The talus and navicular maintained 
heir interrelation more closely than after loss 
{ other muscles, but both rotated medially 
nd downward along with the anterior end of 
he calcaneus to produce the simple eversion 
ype of flat foot without pronounced mid- 
arsal deformity. 

The positions of the tendons of these last 
wo muscles medial to the center of motion in 
he subtalar talocalcaneal joints give them a 
noderate mechanical advantage so that their 
.ctual pulls are increased somewhat in effect. 

Release of the peronei had no effect on the 
nner border of the foot. The outer border 
vas depressed in each instance under 15 
pounds. 

This experiment demonstrated two means 
f support of the longitudinal arch; direct up- 
vard pull as exhibited by the tibialis anterior 
and peroneus brevis, in which work accom- 
plished is in direct relation to the force ap- 
plied; and second, lift from below as shown by 
the long plantar muscles, which is increased 
in effect by mechanical advantages of pulleys 
and levers. 

Experiment 3. The leg being held stationary 
in a vertical position, the foot free, and all 
other muscles free, 5 pounds pull was applied 
to each muscle in turn. 

The tibialis anterior elevated the inner 
border of the foot, then dorsiflexed the foot. 

The tibialis posterior adducted and plantar- 
flexed the anterior part of the foot on the 
posterior, then inverted and plantarflexed the 
foot as a whole. 

The flexor digitorum longus, in addition to 
flexing the four outer toes, inverted and plan- 
tarflexed the foot, considerably increasing the 
arch by plantarflexing the fore part of the 
foot at the mid-tarsal joint. 

The flexor hallucis longus inverted the foot 
less than the flexor digitorum, but plantar- 
flexed it and elevated the arch by the same 
action at the mid-tarsal joint. 

The peroneus brevis raised the outer border 
of the foot, then everted and plantarflexed the 
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TABLE I.—-RELATIVE EFFICIENCY OF THE DIF- 
FERENT MUSCLES IN MAINTAINING FOOT 
POSTURE 





Pounds pressure required to 
depress 


Talonavicular |Calcaneocuboid 


With 5 pounds pull on each muscle | 55 17 - 
With tibialis anterior free 8 13 

With flexor digitorum longus free | 10 
With flexor hallucis longus free 

With tibialis posterior free 

With peroneus longus free 
With peroneus brevis free 


foot as a whole. The peroneus longus did the 
same with more efficiency. 

This experiment demonstrated the usual 
textbook actions of these muscles. In a study 
of the foot’s major functions of weight bearing 
and propulsion they are of minor importance. 


DEDUCTIONS FROM STUDY 


In studies of flat feet it is recognized that 
the long plantar muscles play leading rdles in 
maintaining the longitudinal arch; that the 
tibialis posterior and peroneus longus through 
their cross insertions are also active in pre- 
serving the transverse tarsal arch; that the 
tibialis anterior is primarily a dorsiflexor and 
that the peroneus brevis functions primarily 
in stabilizing the leg on the foot laterally. 

The tibialis anterior supports the fore part 
of the longitudinal arch. The importance of 
this forward support is demonstrated in those 
instances of metatarsus varus described by 
Peabody, and others, in which there is anom- 
alous insertion of this tendon at the meta- 
tarsophalangeal joint. Hallisy, in his study 
of the foot muscles, has recorded this as one 
of the more common variations in insertion of 
the tibialis anterior. In this condition the 
anterior tarsus sags laterally while the meta- 
tarsophalangeal area is held inward by the 
anomalous tibialis anterior and the hyper- 
trophied adductor hallucis. Growth of the 
metatarsals under these abnormal stresses 
leads to distorsion of their shafts. The writer 
treats this deformity by transplanting the 
anomalous tibialis to its usual insertion, and 
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freeing the adductor hallucis from its origin on 
the calcaneus by Steindler’s method. With 
the faulty stress removed the bones straighten 
themselves without surgical mutilation. 

The tibialis posterior functions in main- 
taining the malleolotalonavicular relation- 
ship in horizontal, vertical and sagittal planes. 
It is the only muscle acting directly on these 
parts, and the only one that forces the medial 
malleolus forward. Its loss allows eversion 
and depression at the mid-tarsal joint. 

The flexor digitorum longus supports the 
arch by holding the talus upward, forward 
and outward in relation to the metatarsus 
and the heel. Loss of its support permits de- 
pression of the talus and inward rotation of 
this bone on the calcaneus, the simple type of 
everted flat foot. 

The flexor hallucis longus maintains the 
arch by elevation and forward lift on the sus- 
tentaculum tali of the calcaneus. Its effect is 
similar to that of the flexor digitorum longus. 
Though it lacks the latter’s lateral insertion, 
it derives from its more medial position a 
greater power in lifting the inner border of the 
mid-tarsus. Its loss results in the same type 
of deformity as loss of the flexor digitorum. 

The peroneus longus supports the outer 
border of the foot, consolidates the anterior 


3. Prapopy, C. W. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


tarsus and stabilizes the foot and leg laterall, 
Its loss results in depression of the transvers 
arch and a tendency for the ankle to turn out 
ward in weight bearing. 


CONCLUSIONS 


Each of the long plantar muscles plays « 
specific part in maintaining normal foot pos 
ture. Their individual rédles depend mor 


upon their relations to bone and ligamen: 
pulleys about the ankle than on their points 
of origin and insertion. Efforts to preserve 
or restore the arch must be based more than 
is ordinarily the custom on the particular 
need of the individual patient as determined 
by careful analysis of his disability. 
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of the phenomenon of blood sedimen- 

tation have been advanced, but the 
ne which is almost universally accepted after 
onsiderable experimental investigation is 
hat advanced by Fahraeus, whose work gave 
enewed interest to a neglected subject. His 
pinion was that the determining factor in 
he sedimentation reaction is the seroglobulin 
nd fibrinogen, both of which substances are 
resent in the blood plasma in increasing 
juantities in the diseased states. This opinion 
as been recently confirmed by Gilligan and 
“rnstene. Other factors, such as the adsorb- 
ibility of the erythrocytes and carbon dioxide 
iension of the blood, are also mentioned but 
were shown to be of only secondary impor- 
tance. 


| of the pl theories for the explanation 


TECHNIQUE 


The original Westergren technique was first 
applied in our study of cases. This procedure 
was as follows: 4/10 of a cubic centimeter of 
3.8 solution of sodium citrate was drawn up 


into a 2 cubic centimeter syringe; with this 
same syringe, blood was then taken from a 
vein to make a total of 2 cubic centimeters. 
After placing this blood in a test tube and 
shaking, the citrated blood was drawn into a 
glass tube 2 millimeters in diameter to make 
a column 200 millimeters in height. This glass 
tube was placed in a rack and readings of 
the level of sedimentation of the blood were 
taken every 10 minutes up to the final hour 
reading. In doing a large number of cases 
routinely on admission it was found neces- 
sary to modify this technique for purposes of 
simplicity and speed. 

Our modification, allowing accurate West- 
ergren interpretation, was devised as follows: 
Test tubes are prepared, each containing 30 
milligrams of dried sodium citrate; these tubes 
are kept available in the wards at all times. 
To perform the test, 41% cubic centimeters of 
blood are drawn from a vein, added to a test 
tube, and shaken thoroughly; the test then pro- 


ceeds as in the original method. However, 
readings were taken at the end of 15 minutes 
and at the end of the hour, the final hour read- 
ing being the one referred to in all discussion 
of the sedimentation rate. In order to simplify 
the discussion of the various readings of the 
blood sedimentation reaction in the varied 
groups of cases, we have divided the gradation 
of readings as follows: 


6 millimeters to 15 millimeters in the hour—normal reaction 
25 millimetersto4omillimetersin the hour—moderatereaction 
60 millimeters to 80 millimeters in the hour—high reaction 
80 millimeters to 140 millimeters in the hour—severe reaction 


CLINICAL CASE GROUPS 


In the latter part of 1931, we began to study 
the blood sedimentation rate in various types 
of cases in the wards at the Metropolitan 
Hospital. Our initial interest was to observe 
the relationship of this sedimentation reaction 
to the leucocytic response of the blood. These 
cases finally divided themselves into several 
large groups on a Clinical basis. Two thou- 
sand cases, both medical and surgical, were 
studied, aligning themselves into the follow- 
ing groups: 

1. Pneumonia and complications 

. Tuberculosis 
3. Rheumatic fever 
. Pregnancy and complications 

5. Acute and chronic salpingitis (adnexal 
disease ) 

6. The acute surgical abdomen, with stress 
on differential diagnosis of conditions in the 
right lower quadrant. 

1. Pneumonia and complications. In gen- 
eral, the study of 60 cases, with an average of 
5 weekly readings in each case, revealed a 
definite index to prognosis in the course of 
the disease. The acute, full blown case, re- 
gardless of type, showed an average reading 
of 80 to 100 millimeters in the hour and with 
beginning resolution and convalescence the 
study of cases showed a gradual decrease in 
the sedimentation reading. With the onset of 


1From the Department of Surgery, Dr. J. H. Fobes, Director, Metropolitan Hospital. 
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complications, such as pleurisy, empyema, or 
pericarditis, a sudden sharp increase in sedi- 
mentation rate was noted. 

2. Tuberculosis. In pulmonary tuberculosis, 
we have found that the height of the sedi- 
mentation reading is an accurate indication 
of the extent and activity of the pulmonary 
pathology. Similarly in tuberculous peri- 
tonitis, high sedimentation readings were 
obtained. Fifty cases were studied, our inter- 
est being chiefly in allocating various types 
and degrees of pulmonary pathology in our 
sedimentation classification. Repeated read- 
ings were not done, and indications as to 
prognosis and treatment were not investigat- 
ed. Hilary Roche recently contributed an 
excellent paper on the blood sedimentation 
with particular reference to its relationship in 
the course and management of the condition. 

3. Rheumatic fever. Forty cases were studied 
at regular intervals averaging five readings to 
the case. During the acute clinical phase of 
the disease, the average reading noted was 
90 to 100 millimeters in the hour. Here it was 
found that in taking weekly readings, the 
sedimentation time gave us a definite prog- 
nostic indication as to the course of the 
disease; that is, with regression of the disease 
as noted by improvement of joint symptoms, 
temperature, etc., there was a definite de- 
crease in the blood sedimentation reaction or, 
with further complications, such as increase in 
joint involvement or cardiac complication, the 
high sedimentation reading persisted or even 
increased. Bach and Hill, and Ernstene have 
made similar observations. 

With reference to acute rheumatic fever 
and its abdominal manifestations, particu- 
larly in children, it is interesting to dwell on 
a paper by Plimpton Guptill, in which he 
decries the need for a method or means to be 
used in the differential diagnosis of abdominal 
manifestations of acute rheumatic fever from 
acute appendicitis. The paper quotes a num- 
ber of cases with an apparent clinical diag- 
nosis of acute appendicitis, which were oper- 
ated upon, only to reveal normal appendices, 
and which subsequently developed fulminat- 
ing multiple joint symptoms. He remarks: 
“These cases serve to illustrate the difficulties 
encountered in differentiating appendiceal 
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inflammation from the pseudo-appendicea! 
symptoms of rheumatism, especially in view 
of the fact that Rolly in a series of 3,500 cases 
of rheumatic fever studied, found evidenc: 
of peritoneal inflammation in only 2 cases 
and in neither of these 2 cases was there any 
involvement of the appendix. It is evident 
in view of the negative findings in the appen 
dix that the clinician must reconsider the means 
of diagnosis in the hope that some sign wil 
be developed to differentiate these two dis 
eases.” 

We feel that we can offer a very substantia! 
and satisfactory aid to this problem in th 
form of the sedimentation reaction. Every 
case of rheumatic fever in our study, even at 
its earliest incipient stage, showed a sedimenta- 
tion reading ranging from a high (60 to 80 
millimeters in the hour) to a severe (70 to 140 
millimeters in the hour) reaction. On the 
other hand, every case of appendicitis studied 
showed an absolutely normal reading (6 to 
15 millimeters in the hour). This rather 
peculiar phenomenon will be discussed in 
greater detail further on in the paper. It is 
interesting to quote an illustrative case: 

L. B., colored male, aged 12 years, was admitted 
to the hospital with a diagnosis of acute appendicitis. 
The onset of illness was with pain in the epigastrium 
4 days previous to admission, followed by anorexia, 
listlessness, and nausea. This pain shifted just 
before time of admission to the right lower quadrant 
On admission, temperature was ror degrees, pulse 
120, respirations 20. There was marked tender 
ness over McBurney’s point and evidence of psoas 
irritation. Rectal examination was confirmatory, 
but no masses were palpated. The white blood 
count was 10,750: polymorphonuclears, 85 per cent 
band cells, 5 per cent. The sedimentation rate was 
104 millimeters in the hour. Because the blood 
sedimentation reaction was so discordant with thai 
consistently observed by us in acute appendiciti: 
it was decided to observe the case further. Tw 
days later, all abdominal pain disappeared and th: 
patient complained of pain in the right hip; i 
several hours this was followed by the appearanc 
of an acute painful swelling in the right knee. 


In this case, we feel that the diagnosis « 
the abdominal manifestations of acute rhe 
matic fever was properly differentiated fro: 
acute appendicitis with the aid of the sed 
mentation reaction. 

4. Pregnancy and complications. It has bec 
well established since the first observation « 
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Fahraeus that in pregnancy, beginning with 
te second month, there is a slow graded in- 
ease in the sedimentation reading, up to an 
proximate reading of 45 to 50 millimeters 
the hour at term. In incomplete abortions, 
ithout sepsis, the blood sedimentation reac- 
on is only slightly higher than that which is 
ormal for the month of pregnancy; but with 
‘tention of secundines and with onset of sep- 
s, there is a sharp rise in the sedimentation 
me. In unruptured ectopic gestation, the 
‘ading is only slightly higher than that which 
normal for the corresponding week of preg- 
ancy. However, with rupture and free 
emorrhage into the peritoneal cavity the 
sdimentation reading mounts to 80 to 100 
iillimeters in the hour, varying with the 
xtent of hemorrhage. Friedlander similarly 
tated: “... ruptured ectopic pregnancy with 
resh blood in the abdominal cavity had a 
very rapid sedimentation time within the 
range of acute infections.” 

5. Acute and chronic salpingitis (adnexal 
disease). Approximately one thousand cases 
were studied with a number of readings vary- 
ing between 1 to 12 per case. This field of 
work has been thoroughly tilled by many 
investigators. Polak did a great deal of work 
along these lines and was firmly convinced of 
the value and efficiency of this laboratory 
procedure in gynecology. Baer and Reis us- 
ing the Linzenmeier technique stated that a 
negative blood sedimentation reaction at the 
end of 120 minutes rules out pelvic infection. 
In our hands, the Westergren technique as 
modified seemed more accurate and more 
practical, indicating more clearly the grada- 
tions of pathology and necessitating only the 
hourly reading. A blood sedimentation reac- 
tion less than 20 millimeters in the hour was 
found to be an absolute assurance of the 
absence of any acute pelvic infection. On 
the whole, our results confirmed those of 
previous workers, and an optimum time for 
operation, as determined by the blood sedi- 
mentation rate, was found. All typical clin- 
ical cases of acute adnexal disease were found 
to have hourly readings varying from a low 
40 to 50 millimeters to a high 140 to 150 milli- 
meters depending upon the degree and extent 
of acute pelvic pathology. Sedimentation 
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readings were taken at weekly or bi-weekly 
intervals to determine (a) progress of case 
under treatment; (b) optimum time for opera- 
tion in those cases in which clinical history 
and pelvic examination so indicated. It was 
consistently observed that long after tempera- 
ture, white count, pain and tenderness had 
subsided the more delicate sedimentation re- 
action became a much more accurate prog- 
nosticator as to the most favorable time for 
operation. No case was operated upon for 
adnexal disease until the sedimentation rate 
was below 25 millimeters in the hour. As a 
result, at no time in several hundred opera- 
tions were acute processes encountered. This 
observation was well supported by an excel- 
lent record of low postoperative morbidity. 
A sharp contrast in morbidity and postopera- 
tive convalescence was seen in those cases 
operated upon for adnexal disease (before 
sedimentation readings became routine) in 
cases in which only clinical and other labora- 
tory findings were used as indication for opera- 
tion. Several of these cases ran stormy con- 
valescent courses in spite of apparently favor- 
able operability. 

6. The acute surgical abdomen. The acute 
surgical abdominal cases admitted to the 
emergency wards presented an interesting 
study in comparing the sedimentation reac- 
tion with the leucocytic response. The first 
surgical emergencies on which the sedimenta- 
tion test was done were those of acute appen- 
dicitis. Despite a definitely high leucocytic count 
in these cases, in which definite acute appendi- 
ceal pathology was demonstrated at the operating 
table, we were surprised to encounter a normal 
sedimentation reaction. Such _ pathological 
states as catarrhal, suppurative, or gangrenous 
appendicitis caused no deviation from the 
normal sedimentation reaction. The only 
forms of appendiceal pathology giving ab- 
normal sedimentation reactions were those of 
well established abscess, or generalized peri- 
tonitis of appendiceal origin. On the other 
hand, all other conditions producing the 
clinical picture of the acute surgical abdomen, 
showed a definitely abnormal sedimentation 
reaction. 

The abdominal conditions other than acute 
appendicitis in the order of frequency with 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—CASE TABULATION OF ACUTE APPENDICITIS 


Sedimentation 


Patient Per cent reading 


ae Pathology 


15 min. 


49450 j : Acute suppurative appendicitis 7 6 mm. 13 mm. 


48500 } 2 Acute suppurative appendicitis | | 5 mm. 12 mm. 


24217 : Acute catarrhal appendicitis 12,300 5 mm. | II mm. 


42835 . Acute gangrenous appendicitis 12,400 ~ } ©mm. 4mm. 


45268 : 22 Acute suppurative appendicitis 16,400 | 3 4mm. 12mm 


Acute suppurative appendicitis | 27,600 ; mm, | 11mm, 


Acute suppurative appendicitis 15,500 7 2mm. 9mm. 
Acute gangrenous appendicitis 19,000 3mm. 13 mm. 


Acute gangrenous appendicitis 13,000 3 mm. 8 mm. 


Acute suppurative appendicitis 5 mm. } If mm, 


Acute suppurative appendicitis 4mm. 12 mm. 


Acute gangrenous appendicitis 4mm. 12 mm. 
51079 Acute gangrenous appendicitis ; 3 mm. 7 mm. 


Acute gangrenous appendicitis 4mm. 
Acute suppurative appendicitis 33! 5 } 4mm, 


Acute catarrhal appendicitis ‘ omm. 
Acute catarrhal appendicitis 10,800 
Acute gangrenous appeniicitis | 15,400 


Acute suppurative appendicitis 10,500 
Acute catarrhal appendicitis 20,500 a 
Acute gangrenous appendicitis 197,660 : 
Acute suppurative appendicitis rei6o0. ~ 
5260790 : Acute catarrhal appendicitis 

10000 J 2 Acute ener eac appendicitis 29,000 . 


40013 . 3 Acute gangrenous appendicitis 15,300 8 10 mm. 


53307 ‘ Acute catarrhal appendicitis 3 + mm 

40702 } [ 2 Acute suppurative appendicitis 16,600 3 4 mm mm. 
47428 . 3 Acute suppurative appendicitis 10,000 7 2 mm. mm. 
53408 } Acute gangrenous appendicitis 7,000 3 3mm ; mm. 


3.4020 ’ Acute catarrhal appendicitis 9,200 78 i mm mm. 
3030 ) 2 Acute suppurative appendicitis 10,050 38 omm mm. 
Acute catarrhal appendicitis 10,200 ‘ 3mm mm 


Acute suppurative appendicitis 12,400 5 | &mm. } 5mm 
Acute suppurative appendicitis 15,000 3 Imm. mm 


Acute catarrhal appendicitis ; 2mm. mm. 


Acute catarrhal appendicitis 8 ‘ 2mm. 8 mm 
Acute gangrenous appeniiicitis 8: 4mm. 12mm. 


Acute suppurative appendicitis 24,800 3 4mm, Ir mm. 


Acute suppurative appendicitis 11,800 3 3 mm. ;} omm 
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TABLE I.—CASE TABULATION OF ACUTE APPENDICITIS—Continued 








| Sedimentation 
Pathology W.B.C. Per — reading 


Hospital 
No. polys. 





15 min. 1 hr. 





35703 Acute gangrenous appendicitis 12,400 81 





| 


36287 
36851 


Acute catarrhal appendicitis 23,000 70 





Acute suppurative appendicitis 22,000 84 





1s 


33770 Acute catarrhal appendicitis 7,800 84 





| 


33968 Acute suppurative appendicitis 7,800 89 





= 


34018 Acute suppurative appendicitis 13,000 81 





5900 Acute suppurative appendicitis 16,400 84 





54160 Acute catarrhal appendicitis 10,000 





=|) 


54158 Acute catarrhal appendicitis 10,000 





= 


52723 Acute suppurative appendicitis 13,000 





= 


50324 Acute gangrenous appendicitis 17,500 





50289 Acute suppurative appendicitis 13,600 





51041 Acute suppurative appendicitis 23,500 





51301 Acute suppurative appendicitis 22,500 





Z\|Si/e/S 


—_ 


51655 Acute suppurative appendicitis 15,000 





= 
— 


52348 Acute suppurative appendicitis 13,900 





54433 J Acute gangrenous appendicitis 14,000 





53545 Acute suppurative appendicitis 15,000 





54511 Acute gangrenous appendicitis 16,300 





50900 3 Acute catarrhal appendicitis 14,400 





52738 Acute suppurative appendicitis 17,800 





51419 Acute gangrenous appendicitis 13,900 








§2270 Acute suppurative appendicitis 14,300 





54°73 Acute suppurative appendicitis 11,800 





49332 r Acute suppurative appendicitis 12,000 





54442 Acute suppurative appendicitis 14,000 





54129 Acute suppurative appendicitis 10,400 





On ward Acute gangrenous appendicitis 10,600 





On ward Acute gangrenous appendicitis 12,800 








On ward Acute suppurative appendicitis 12,400 72 








On ward : Acute suppurative appendicitis 16,200 88 





On ward Acute suppurative appendicitis 7,400 80 








On ward Acute suppurative appendicitis 10,000 84 





On ward Acute catarrhal appendicitis 11,800 65 





On ward : Acuie catarrhal appendicitis 12,000 83 








On ward Acute catarrhal appendicitis 8,400 60 





R. R.* On ward 3 Acute gangrenous appendicitis 12,000 82 








A. B.* 53590 M 41 Acute gangrenous appendicitis 18,700 | 890 


























*These patients returned to tuberculosis pavilion after recovery from appendicitis and one month later showed the same blood sedimentation 


reaction as pre-operatively. High blood sedimentation reaction due to bilateral caseous pneumonic tuberculosis. 
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TABLE II.—CASE TABULATION OF CONDITIONS OTHER THAN ACUTE APPENDICITIS 
A. Appendiceal Abscesses 
Semsteell Se - Sedimentation 
. ospita’ x er cent reading 
Patient No. ag - Pathology W.B.C. polys. Remarks 
1s min.| 1 hr. 
L. DeL. | 33746 | F 41 | Appendiceal abscess—appendix 5,500 78 20mm.) 48 mm.| First operation: abscess drained. Second op- 
ruptured eration (B.S.R. 130 mm.) subphrenic found 
anddrained. Postoperative—B.S.R. grad- 
ually fell to normal 
J. W. 54189 | M 63 | Appendix sloughed off—large 15,400 84 12 mm. | 57 mm. 
abscess present 
5: <. 54495 | M 38| Appendiceal abscess 13,400 84 1o mm. | 80 mm. 
Cc. &. 53117 | M14] Appendiceal abscess 16,000 88 II mm. | 54 mm. 
7.3 5769 | F 35 | Retrocecal abscess 13,600 76 4mm. | 27 mm. 
E. D. 53049 | F 11 | Appendiceal abscess 18,400 88 16 mm. | 33 mm. 
P.A. 7633 | F 10 | Appendiceal abscess and gan- 20,000 90 18 mm. | 40 mm. 
grene of cecum 
B. Generalized Peritonitis of Appendiceal Origin 
M.I 49924 | F 33 | Appendix ruptured—peritoneal | 16,000 88 7 mm. | 26 mm. | History of 16 hours duration 
uid cloudy 
J. M. 34869 | M 32 Appendix gangrenous—cloudy 17,200 83 ro mm. | 30 mm. 
uid free in peritoneum 
J. P. 850 | M 9 | Appendix ruptured 14,000 87 22 mm. | 80 mm. | Peritoneal fluid cloudy—positive B. coli 
culture. Patient died 
M. B 217 | F 44 | Appendix ruptured 22,000 gr 40 mm. | 90 mm. | Free pus in peritoneal cavity. Patient died 
2 days after operation 
F. H. 53327 |M 12] Appendix gangrenous 15,400 84 Ir mm. | 35 mm. | Moderate clear serofibrinous fluid in peri- 
toneal cavity 
H. M 53851 | F 28 | Appendix ruptured 19,000 04 30 mm. | 70 mm. | Free pus in peritoneal cavity. Patient was 
5 months pregnant. Aborted 1 month after 
operation. 
B. K. 44 | M 64] Appendix ruptured 19,000 83 35 mm. | 90 mm. | Free pus in peritoneal cavity. Patient died 
C. Tabulation of Extra-Appendiceal Conditions 
D. B. 51178 | M 38] Acute luetic apoplexy of liver 6,000 58 40 mm. |137 mm.} Pre-operative diagnosis was ruptured gastric 
ulcer 
R. S. 368 | F 11 | Autopsy showed bilateral pleur- | 20,600 93 22 mm. |104 mm.| Patient operated on for appendicitis.Appendix 
isy with effusion normal. Patient died sth postoperative day 
M. D. 258 | F 54 | Ruptured gangrenous gall blad- | 12,000 85 30 mm. | 96 mm. | Pre-operative diagnosis was appendicitis. 
der with peritonitis 2 Patient died 4th postoperative day 
R.C 204 | F 40 | Operation revealed intestinal 19,000 88 30 mm. | 70 mm. | Pre-operative diagnosis was acute appen li- 
obstruction citis. Appendix normal. Three loops of in- 
testine found gangrenous. Resected. Patient 
died of postoperative pneumonia 
fr. R. 53491 | F 14 | Acute salpingitis I1,400_. 80 12 mm. | 55 mm. | Pre-operative diagnosis was appendicitis 
Operation revealed bilateral sa pingiti 
a. C. 53041 | F 33 | Acute pyonephrosis demonstrat- | 14,200 74 18 mm. | 50 mm. | Admission diagnosis was acute appendic itis 
ed by cystoscopy, pyelography 
M. T. 19822 | F 39 | Acute salpingitis 11,200 78 21 mm. | 68 mm. | Pre-operative diagnosis was acute apper li- 
citis 
M. C. 53399 | F 46 | Acute cholecystitis, cholelithi- 13,700 714 40 mm. | 82 mm. | Admission diagnosis was acute appendicit 
asis Operation revealed gall-bladder patho! gy 
L. M. 47651 | F 32 | Acute cholecystitis 10,400 68 30 mm. | 72 mm. | Stones present in gall bladder 
A. W. 53648 | F 18 | Pleurisy with effusion 10,200 74 10 mm. | 70 mm. | Patient operated on for acute appendicitis 
Appendix found normal. Patient su 
| quently showed pleurisy with effusion 
- — : 
E. W. 52803 | F 37 | Strangulated femoral hernia 20,400 81 8 mm. | 47 mm. | Admission diagnosis was appendicitis. 0; wer 
ation revealed strangulated hernia with 
hemorrhagic fluid 
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TABLE IIL—CASE TABULATION OF CONDITIONS OTHER THAN ACUTE APPENDICITIS—Continued 
C. Tabulation of Extra-Appendiceal Conditions—Continued 



































Stesstestl Se . Seineptetien 

le ‘ospi x ercent reading 

Patient No, age Pathology W.B.C. polys. Remarks 

15 min.| 1 hr. 

F. P. 43505 | M 57| Ruptured duodenal ulcer 18,000 82 20 mm. | 66 mm. | Rupture in first portion of duodenum. Free 
intestinal contents in peritoneum 

5D: 42162 | M 56| Ruptured gastric ulcer 14,400 73 31 mm. | 73 mm. | Perforation on anterior surface of stomach. 
Free gastric contents in peritoneum 

M. T. 51579 | F 24 | Tubal pregnancy and hemato- | 12,300 84 30 mm. | 70 mm. 

salpinx 

A.V. 46379 | F 31 | Ruptured ectopic pregnancy 17,200 80 7o mm. |r50 mm.| Abdomen found filled with blood 

T. 3 14989 | F 26 | Tubal abortion 13,200 84 8 mm. | 44 mm. | Admission diagnosis acute appendicitis 

F.A 14337 | F 30 | Ruptured ectopic pregnancy 22,000 70 8 mm. | 35 mm. | Moderate collection of blood in pelvis 

ALF 35512 | M 28 | Gonococcus seminal vesiculitis 14,400 89 18 mm. | 68 mm. | Admission diagnosis was acute appendicitis 





A. S. 54406 | F 16 | Acute appendicitis with gan- | 18,500 
grenous cecum 


go 15 mm. | 67 mm. 














A.N. 535 | F 46 | Autopsy showed vegetative en- | 13,400 90 | 30mm. |t40 mm.} Admission diagnosis was acute appendicitis. 
docarditis and pericarditis Patient died later on medica] service 

M. K. 52089 | M 40| Acute phlegmonous gall bladder | 19,500 89 12 mm. | 68 mm. 

C.& stoor | M 19] Tuberculous peritonitis 11,400 74 25 mm. {110 mm. 

S. G. 33 | M 33 | Tuberculous peritonitis 14,000 85 35 mm, |120 mm.} Patient died after prolonged illness 


Tuberculous abscess of liver 





S. 48497 | M 34| Ruptured malignant ulcer 12,500 


80 15 mm, | 40 mm. 





S. M. 1081 | M 28 | Tuberculous peritonitis 14,800 


81 25 mm. |140 mm.| Period of comfort for 6 months following 
laparotomy. Patient died 1 year later 





H. G. On ward] F 56 | Ruptured gangrenous gall bladder| 19,000 


04 16 mm, | 38 mm. | Cholecystotomy done; uneventful recovery 

















G.D 51939 | F 19 | Bilateral pyosalpinx 16,800 88 30 mm. | 8o mm. 

A. W. 52537 | F 21 | Bilateral pyosalpinx 14,700 81 20 mm. | 65 mm. 

J.P. 54070 | M 65 Ruptured gangrenous gall bladder| 12,400 81 8 mm. | 35 mm. | Cholecystotomy; recovery 

J. B. On ward} M 26 | Caseous pneumonic tuberculosis | 7,600 76 28 mm. | 70 mm. | Admission diagnosis was acute appendicitis 
A. S. On ward] F 34 | Ruptured ovarian cyst 10,500 81 6mm. | 25 mm. | Admission diagnosis was acute appendicitis 


























which they were found at the Metropolitan 
Hospital, were as follows: 

Acute adnexal disease. All cases of acute 
adnexal disease give a sedimentation reaction 
varying from high to severe (60 to 120 milli- 
meters in the hour) depending upon the extent 
and virulence of the infection. This fact be- 
comes one of utmost importance, especially 
so at this institution, where so many cases of 
acute adnexal disease are admitted with very 
vague history and clinical findings pointing 
to the right lower quadrant. The ordinary 
clinical and laboratory measures, in a good 
number of cases, have frequently left us unde- 
cided as to a definite diagnosis particularly 
between appendicitis and salpingitis. It soon 
became evident that the sedimentation reac- 
tion offered us a new and distinct aid in the 
differential diagnosis in this classical dilemma 





between acute salpingitis and acute appendi- 
citis; that is, salpingitis giving a consistently 
abnormal blood sedimentation reaction and 
appendicitis a consistently normal one. 

The acute surgical gall bladder. The acute 
surgical gall bladder varying from acute sup- 
purative to ruptured gall bladder gives a 
sedimentation reaction varying from moderate 
(25 to 40 millimeters in the hour) to high (60 
to 80 millimeters in the hour). 

Ruptured peptic ulcer. Similarly the rup- 
tured peptic ulcer with free fluid in the peri- 
toneal cavity gives an abnormal reaction 
varying from moderate to severe depending 
upon the duration of rupture. 

Tuberculous peritonitis. Tuberculous peri- 
tonitis is occasionally met with as a surgical 
differential from appendicitis and here again 
this disease falls into the category of those 
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conditions yielding abnormal sedimentation 
readings, usually 75 to 90 millimeters in the 
hour. 

Acute conditions of the genito-urinary tract. 
Acute conditions of the genito-urinary tract 
such as pyonephrosis, pyelitis, ureteral calcu- 
lus, and seminal vesiculitis, have on occasion 
simulated acute appendicitis. In these cases 
the blood sedimentation reaction has been 
consistently high. 

Masked chest conditions with abdominal 
manifestations. That group of acute chest 
conditions with referred abdominal manifesta- 
tions has also entered into a differential diag- 
nosis of the acute surgical abdomen; thus sev- 
eral cases with apparently acute surgical condi- 
tions of the abdomen and high sedimentation 
readings have subsequently proved to have 
acute pulmonary pathology, such as central 
pneumonia and acute tuberculosis. 

Miscellaneous conditions with acute abdom- 
inal manifestations. Such conditions as rup- 
tured ovarian cyst, ruptured ectopic preg- 
nancy, mesentery thrombosis, and acute 
mesenteric adenitis have on occasion entered 
into the differential diagnosis of the acute 
surgical abdomen. These conditions have all 
shown definitely abnormal sedimentation re- 
actions. 


TABULATION OF CASES AND COMMENT 


We have grouped the cases studied into the 
following tables: Table I consisting of all 
cases of acute appendicitis; Table IT consist- 
ing of a group of other surgical conditions 
encountered. 

Table I demonstrates a clinical, laboratory 
and operative study of 75 consecutive cases 
of acute appendicitis falling into the patho- 
logical classification of acute catarrhal, gan- 
grenous, and suppurative. It is uniformly 
observed that the sedimentation reaction re- 
gardless of pathology noted has been normal. 
Age, sex, and casual individual factors do not 
alter in any appreciable manner the sedi- 
mentation reaction in this group of cases. 
The white counts are found to vary from 
normal (7,000) to 30,000 and the percentage 
of polymorphonuclears varies from 65 to 95 
per cent without any bearing or relationship 
to the consistently normal blood sedimenta- 


tion reaction. In those cases in which Schill- 
ing or Arneth indices were done, no relation- 
ship to the sedimentation reading was noted. 

Table II enumerates that group of cases 
other than acute appendicitis as proved at 
operation or by subsequent clinical course of 
the condition. A study of this group of cases 
illustrates the variety of conditions encount- 
ered in the surgical differential diagnosis of 
the acute appendix. The sedimentation read- 
ings were uniformly abnormal, regardless of 
the diagnosis. No consistent relationship 
between the white cell count and blood sedi- 
mentation reaction was noted, although in 
some cases, e.g., in extensive suppuration, high 
sedimentation readings were accompanied by 
high white cell counts. It is important to 
note that cases of appendiceal abscess are 
grouped under Table II inasmuch as such 
cases present a definite distinction, both on a 
clinical and pathological basis, from acute 
appendicitis per se. These cases have shown 
distinctly abnormal readings, varying from 40 
to 100 millimeters in the hour; likewise, frank 
cases of generalized peritonitis, though ap- 
pendiceal in origin, are grouped in the above 
table. 

To demonstrate the value of the sedimenta- 
tion reaction as an aid to differential diag- 
nosis, we wish to quote several of the numer- 
ous cases encountered in which the sedimen- 
tation reaction proved to be a distinct guide 
to diagnosis. 


CasE 1. D. L., a colored female child, 10 years 
of age, was admitted to the hospital with a diagnosis 
of acute appendicitis. Thirty-six hours before ad- 
mission she was seized with severe pain in the epi- 
gastrium soon followed by nausea and vomiting. 
On admission the pain was described as having 
migrated to the umbilicus and lower right quadrant. 
Past history was essentially negative. On examina- 
tion there was found marked tenderness in the right 
lower quadrant and slight spasm. The temperature 
was 99, pulse 100, respirations 22. The white blood 
count was 10,700—polymorphonuclears 71 per cent; 
the blood sedimentation rate was 40 millimeters in 
the hour. Because of aggravation of symptoms, 
laparotomy was done, revealing an acute salpingitis 
with normal appendix. 

CasE 2. A. F., adult colored male, aged 24 years, 
was admitted to the hospital with diagnosis of acute 
appendicitis. There was a history of pain in right 
lower quadrant for past 2 days with nausea but no 
vomiting. He had taken an enema and cathartic 
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with aggravation of symptoms. On examination 
the patient was found to be acutely ill; temperature 
was 100, pulse 100, respirations 22. There was spasm 
and tenderness with hyperesthesia of the right lower 
quadrant. On rectal examination, an acutely tender 
boggy seminal vesicle was palpated on left side. On 
further questioning, the history was obtained of 
gonococcal arthritis 4 years previously with recur- 
rence of slight urethral discharge 1 month ago. The 
white blood count was 10,400; 75 per cent polymor- 
phonuclears; blood sedimentation rate 65 millimeters 
in the hour. The urine showed moderate pus cells 
and shreds. The patient was transferred to genito- 
urinary service where he underwent treatment for 
seminal vesiculitis with relief of condition. 

CasE 3. J. B., Porto Rican male, aged 26 years, 
was admitted with diagnosis of acute appendicitis. 
Three days before admission patient began to suffer 
severe right lower quadrant pain followed by nausea 
and vomiting. On examination, patient appeared 
acutely ill, temperature was 101, pulse 120, respira- 
tions 22. There was marked muscle spasm and 
tenderness in right lower quadrant. The white 
blood count was 7,600, polymorphonuclears 67 per 
cent; blood sedimentation rate 70 millimeters in the 
hour. Further examination, with X-ray and fluor- 
oscopy, revealed an acute caseous pneumonic tuber- 
culosis of the right apex, despite the fact that there 
were no symptoms referable to the chest. Shortly 
thereafter, the abdominal symptoms subsided en- 
tirely; and the patient is now receiving pneumo- 
thorax treatment. 

CasE 4. W. C., 32 year old married Porto Rican 
female, was admitted with diagnosis of acute ap- 
pendicitis. There was a history of recurrent attacks 
of pain in right lower quadrant, the last attack being 
of 24 hours’ duration. The temperature was 102 
degrees, pulse 110, respirations 24. There was 
tenderness, spasm, and rigidity over right lower 
quadrant extending posteriorly to the flank. The 
white blood count was 13,400—88 per cent poly- 
morphonuclears; sedimentation time 114 millimeters 
in the hour. The urine showed albumin 3 plus, 
occasional red cells and moderate pus cells. Cystos- 
copy and pyelography revealed a pyohydronephro- 
sis with stone in pelvis. 

CasE 5. A. W., white female, aged 17 years, was 
admitted to hospital with diagnosis of acute ap- 
pendicitis. There was a history of an attack of pain 
in right iliac region radiating to right lower quad- 
rant 1 day previous to admission; there was nausea 
but no vomiting. The patient had had similar 
spasmodic attacks of pain during the past 2 years. 
On examination, patient appeared acutely ill; tem- 
perature was 103 degrees, pulse 114, respirations 24. 
The abdomen revealed tenderness and spasm below 
and to the right of the umbilicus. The white blood 
count was 10,200—76 per cent polymorphonuclears; 
blood sedimentation rate 70 millimeters in the hour. 
Appendectomy was performed and appendix was 
found to be entirely normal. After operation, the 
patient developed signs of increasing fluid in the right 


165 


chest; these findings were confirmed by X-ray, chest 
was tapped and patient placed under medical treat- 
ment. 


SURVEY OF THE LITERATURE 


On completion of the work outlined, it was 
interesting to survey the contemporary liter- 
ature on the subject. The references were 
comparatively meagre and on the whole dis- 
cordant. M. Cattaneo in 1932 studied 40 
cases of acute and chronic appendicitis. His 
conclusions are completely contradicted by 
our results. He states: “In subacute and 
chronic appendicitis, the sedimentation veloc- 
ity of erythrocytes increases with the increase 
in leucocytes. In acute appendicitis, the 
sedimentation velocity increases also in those 
cases in which no increase in leucocytes ap- 
pears—but as it seems more constant in acute 
cases and is earlier as compared to the leu- 
cocytosis, it may furnish useful indications in 
appendicitis—as to the existence of the in- 
flammatory condition.’ It will be readily seen 
that the conclusions drawn by this writer in 
a short series including chronic cases is con- 
tradicted in every respect by our results. M. 
Montanari-Reggiani studied the ‘Numerical 
variations of the leucocytes and the conduct 
of the sedimentation rate in cholecystitis, 
appendicitis and adnexitis.”” We agree with 
his general observation that there exists in 
none of these infections a specific conduct or 
a correspondence between a degree of leuco- 
cytosis and the time of sedimentation, but we 
thoroughly disagree with his impression that 
no differential diagnostic data between these 
three diseases can be obtained. The essential 
purpose of our study after a two thousand 
case series is to clearly demonstrate the strik- 
ing value of the blood sedimentation reac- 
tion in the differential diagnosis of appendi- 
citis. 

E. G. Bannick presents an excellent paper 
on the sedimentation reaction covering a wide 
variety of conditions. His generalizations are 
concise, and our studies concur in every 
respect with his results. We have independ- 
ently concluded, as he does, that “the chief 
information concerning the rapidity of the 
sedimentation of the blood is provided during 
the first hour—and the simplest way of ex- 
pressing this is by measuring in millimeters 
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the column of plasma which has been cleared 
of erythrocytes during this time. Readings 
at the end of a half hour and at the end of an 
hour prove satisfactory for all practical 
clinical purposes. Anything over 15 milli- 
meters in the hour is definitely abnormal. 
Most normal subjects have a rate of about 
10 millimeters.” However, the writer fails to 
make a definite characterization of sedimenta- 
tion reaction in the varieties of acute appen- 
dicitis, simply mentioning the fact that there 
is a lack of strong reaction in only the simple 
catarrhal type. 

In Grodinsky’s paper, published in 1932 
(after the beginning of our study of cases), 
we find the only corroborative evidence of our 
impressions of the blood sedimentation reac- 
tion in acute appendicitis. In a smaller and 
less diversified group of cases he noted the 
fact that the acute surgical appendix, with 
the exception of the appendiceal abscess and 
generalizing peritonitis, gave practically a 
normal sedimentation rate. It is interesting 
and important that two independent studies 
on the subject of the sedimentation reaction 
should yield this similarity of conclusions. 

Gruenfeld, in a brief paper, says the sedi- 
mentation reaction in acute appendicitis is 
only slight up to 18 hours after onset but 
thereafter becomes quite high and does not 
differ from the reaction in acute adnexitis. 
This again we wish to refute, since our study 
of cases reveals an absolutely normal blood 
sedimentation reaction in all cases without 
definite abscess formation or generalized peri- 
tonitis, regardless of the time elapsed from 
onset of illness. 

SUMMARY 

1. A simplified modification of the original 
Westergren technique has been devised to 
render the sedimentation reading (Blood 
Sedimentation Reaction) a practical, routine, 
hospital laboratory procedure. 

2. The desired information, as to rapidity 
and intensity of the reaction, can be satis- 
factorily and completely obtained within the 
limits of the hour reading. 

3. This study of clinical groups is based 
upon the observations of three thousand read- 
ings in two thousand cases, over a period of 
24 years. 


4. The sedimentation reading in cases of 
acute appendicitis per se (catarrhal, suppura- 
tive or gangrenous) is uniformly normal. 

5. The sedimentation reading in all other 
acute abdominal conditions are consistently 
abnormal. Further, the sedimentation read- 
ings in all extra-abdominal conditions sim- 
ulating the acute abdomen are consistently 
abnormal. 

6. No physico-chemical or anatomical ex- 
planation for this phenomenon is offered, but 
presents itself as a problem for further study. 

7. A significant observation is described and 
offered as a potential specific aid in the differ- 
ential diagnosis of acute appendicitis. 
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MALIGNANT DISEASES IN THE FIRST THREE DECADES OF LIFE 


BERNARD F. SCHREINER, M.D., F.A.C.S., ano WILLIAM H. WEHR, M.D., Burrato, New York 
From the State Institute for the Study of Malignant Diseases, Burton T. Simpson, M.D., Director 


; Institute for the Study of Malignant 

Diseases was undertaken to show the 
more common varieties of malignancy occur- 
ring in the first three decades of life; and also 
to show the symptoms and complaints that 
may call attention to these diseases. We have 
been greatly impressed with the frequent oc- 
currence of malignancy in early life, as re- 
vealed by this study. 

A common fallacy is to consider malignant 
diseases, especially carcinomata, diseases of 
middle life, and this idea should be dispelled. 
The campaign by various societies for the con- 
trol of cancer is being carried on more vig- 
orously of late. This education of the lay 
people puts upon the family physician and 
surgeon a greater responsibility than ever be- 
fore in detecting these lesions at the earliest 
possible moment so that proper and energetic 
treatment may be instituted. 

There are ample case reports by numerous 
observers who have called attention to iso- 
lated cases of malignancy in young people in 
various parts of the body, and it is common 
knowledge among those treating malignant 
diseases and among pathologists that malig- 
nancy does occur frequently before the age 
of 30 years. Williams states that the incidence 
of cancer increases with each decade after 25 
years, rising until the seventh decade, and 
that females are more precocious from the 
start, a fact which is especially noticeable in 
the age period 45 to 55 years. 

Fowler, in reviewing the cases of malignant 
epithelial tumors occurring before the age of 
26 that were operated on at the Mayo Clinic, 
found 112 cases. Malignant tumors in young 
adults have been found in practically every 
organ of the body. 

There were 19,824 patients examined at the 
State Institute for the Study of Malignant 
Diseases up to October 1, 1933. Of these, 
12,381 patients were suffering from malig- 
nant disease. Some of these had single, and 
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some multiple lesions (12); 537 of them were 
30 years of age or younger, a proportion of 
4.3 per cent. 

Of these 537 cases, 283, or 52.7 per cent, of 
the lesions were epithelial in origin; 170, or 
31.6 per cent, sarcomatous; 64, or 12 per cent, 
Hodgkin’s disease; and 20, or 3.7 per cent, 
leucemias. These precentages compare with 
those of all of the malignancies admitted as 
shown in Table I. 


TABLE I.—DISTRIBUTION 
Percentage Percentage 

Total numberof Group 30 years of 

malignancies ad- age or younger (537 

mitted (12,381 pa- patients) 

tients) 
Epithelial tumors 52.7 
Sarcomata 31.6 
Hodgkin’s disease : 12 
Leucemia 3.7 


It will be noted that in the general group of 
cases the percentage of epithelial tumors is 
very high, while in the group 30 years of age 
or younger, it is only slightly over half, and 
the sarcomata, Hodgkin’s disease, and leuce- 
mias are higher than the general average. 

Table II shows the different types of malig- 
nancy which occurred in the first 3 dec- 
ades of life and the various parts of the body 
involved. 


SKIN 


A total of 2,385 patients suffering from ma- 
lignant disease of the skin was admitted. On 
1,497 patients the lesions were basal cell 
epitheliomata (14); 708, squamous cell epithe- 
liomata (9); 45, a lesion which pathologically 
showed squamous and basal cell epithelioma 
in the same section; and 135, nevus cell car- 
cinomata (16). Some of the total number of 
patients had multiple malignant lesions of the 
skin: 98 patients had multiple basal cell le- 
sions; 27, multiple squamous cell lesions; 66, 
both squamous cell and basal cell lesions; 1, a 
squamous cell epithelioma and a nevus cell 
carcinoma. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE II.—-TYPES AND PART INVOLVED 


Number of Patients30 Total Percent 
patients 30 Total Percent- years of age number age of 
, : ee years of age number age of Location and type of lesion or younger admitted total 
cation and type of lesion or younger admitted total Epithelioma anal canal.. Seean ty 29 : 
Skin— Carcinoma mesenteric nodes 
Basal cell epithelioma. . ; 1407 (primary not found)... I 
Squamous cell epithelioma. siows 708 Breast— 
Nevus cell carcinoma. a ; 135 7 Carcinoma 
Orbital cavity— Female generative organs— 
Retinoblastoma (glioma)... 12 Cervix— 
Squamous cell epithelioma conjunctiva 10 Epithelioma 
Basal cell epithelioma cornea. . . : I 2 Adenocarcinoma . 


Carcinoma lacrymal gland... 
Sarcoma— 
Lymphosarcoma. . . 
Mixed cell sarcoma. 
Melanosarcoma . 


3rain- 
Medulloblastoma.... . . 
Tumor (no section). . 
Lip— 
Epithelioma 
Oral cavity— 
Epithelioma inside upper a. 
Epithelioma gum. . : 
Adamantinoma gum. 
Sarcoma gum— 
Round cell 
Myxofibro... 
Alveolar . 


Epithelioma soft palate. . 
Myxosarcoma soft palate... 
Fibrosarcoma hard palate. . 
Epithelioma tongue... . 
Epithelioma tonsil. .. 
Epithelioma pharynx ; 
Lymphosarcoma pharynx... . 
Spindle cell sarcoma pharynx. 
Nasal cavity— 
Epithelioma nares 
Epithelioma nasopharynx 


Lympho-epithelioma Cecohary. 


Lymphosarcoma nasopharynx. 
Alveolar sarcoma nasopharynx 
Myxofibrosarcoma nasopharynx. 
Salivary glands— 

Mixed tumor 

Parotid 

Submaxillary 

Inner cheek 

Inner upper lip 

Hard palate . 


Spindle cell sarcoma parotid 

Lymphosarcoma parotid 
Thyroid— 

Carcinoma... . 

Adenocarcinoma 


Branchiogenic— 
Epithelioma. . 
Respiratory tract— 
Epithelioma epiglottis 
Epithelioma larynx 
Carcinoma bronchus 
Carcinoma lung 
Mediastinum— 
Tumor (no section) 
Carcinoma . ‘ 
Endothelioma.. 
Endothelioma pleura 
Gastro-intestinal tract— 
Carcinoma stomach 
Adenocarcinoma sigmoid 
Rectum— 
Adenocarcinoma 
Carcinoma 
Colloid carcinoma 


*Hard and soft palates. 


3 


Adenocarcinoma and epithelioma. 
Ovary— 

Papillary cyst adenocarcinoma 

Adenocarcinoma............. 

Carcinoma 


Malignant teratoma 
Uterus— 
Adenocarcinoma and carcinoma 
Malignant leiomyoma.. 
Chorionic oihdianes.... 
Vagina— 
Epithelioma 
Sarcoma (botryoides) . 
Vulva— 
Epithelioma. . 
Genito-urinary tract— 
Kidney— 
Adenosarcoma 
Mixed tumor 
Embryonal adenocarcinoma . 
Adrenal— 
Congenital sarcoma............ 
enis— 
Epithelioma 
Testicle (malignant teratoma)— 
Adult ty Sa 
Solid embryonal carcinoma... 
Embryonal carcinoma with 
lymphoid stroma 
Embryonal adenocarcinoma. . 
No section 


Bone— 
Osteogenetic sarcoma 
Osteochondro sarcoma 
Chondrosarcoma 4 
Hereditary deforming chondrody splasia 
with secondary chondrosarcoma 
Ewing’s sarcoma 
Miscellaneous— 
Carcinoma sacrum, probably malignant 
teratoma 
Adenocarcinoma scapula. . .. 
Metastatic carcinoma neck ‘(primary 
source unknown) 
Endothelioma soft tissue— 


Sarcoma (miscellaneous, not included in 
any of the foregoing groups) — 
Lymphosarcoma 
Lymphosarcoma with aleuce mic ‘bicod” 


Angiosarcoma 
Mixed cell sarcoma 
Fibrosarcoma 
Myxofibrosarcoma 
Spindle cell sarcoma 
Neurofibrosarcoma 
Unclassified sarcoma ae 
Hodgkin’s disease.................. 
Leucemia— 
Ly mphatic leucemia 42 


Myelogenous leucemia 37 


Table II totals 540 lesions. There were 537 patients suffering 
malignant diseases who were 30 years of age or younger; 3 of them 
multiple malignancies; 1 a nevus cell carcinoma of the upper eyeli: 
a squamous cell epithelioma of the lower eyelid; 1 a carcinoma « 


ir ym 


breast and a myxofibrosarcoma of the arm; and the third, a m 


salivary tumor of the parotid and a chorionic epithelioma. 
*Adenocarcinoma and carcinoma. 
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Age 





23 





Basal cell epithelioma 





Squamous cell epithelioma 























Nevus cell carcinoma 





























Twenty-seven patients suffering from ma- 
lignant disease of the skin were 30 years of 
age or younger. Of these, ro had basal cell 
epitheliomata, 8 squamous cell epitheliomata, 
and g nevus cell carcinomata. 

The ro basal cell lesions all began as small 
sores or pimples which did not heal. Two of 
the patients gave a history of a burn as the 
beginning of their present illness; and one, 
the history of cutting himself several times 
with a razor. The duration of these symp- 
toms varied from 6 months to 10 years. 

All but one of the lesions were treated suc- 
cessfully. That is, all healed following origi- 
nal treatment. One was lost trace of 1 month 
later, the remainder have been well for periods 
varying from 1 year to 18 years, with the ex- 
ception of the patient who had two lesions, 
one on the left lower eyelid and one on the 
right lower eyelid. 

This patient had both lesions at the time of ad- 
mission. Both healed with radiation treatment but 
the right one recurred after 3 years. The lesion was 
re-treated but the patient neglected the condition 
and did not report for re-examination until the le- 
sion was far advanced. Irradiation was again tried 
but was unsuccessful. Eventually the entire orbital 
contents and eyelids were coagulated, but the dis- 
ease spread gradually, causing death 19 years 
after admission. The lesion on the other eyelid re- 
mained healed at the time of death. 


Treatment of the squamous cell lesions also 
met with considerable success. Five of the 8 
patients have remainded clinically well fol- 
lowing original treatment for periods varying 
from x year to 6 years; 1 patient was un- 
improved and lost in 1 month; 2 were pro- 
gressively worse and died from the disease. 
Both of these latter patients gave a history 
of having been treated with X-ray for lupus 
for several years before admission. Two other 
patients gave a history of having been burned 
at the site of the lesion, one of being cut with 


a razor at the site of a wart; and another 
lesion occurred at the site of a birthmark. 

These skin malignancies were treated by 
means of unfiltered X-rays, two to five times 
the erythema dose, in one sitting; radium 
plaques; or filtered radium. The regional 
lymph nodes in the squamous cell cases were 
treated by means of 200 kilovolt X-rays or 
large radium packs. In some cases surgery 
or coagulation was resorted to according to 
indications. 

There were 9 cases of nevus cell carcinoma. 
Three of these patients gave a history of a 
growth of a mole which had existed since 
birth. Only 1 patient gave a history of 
injury at the site of the lesion. All the le- 
sions were removed surgically and treated 
with 200 kilovolt X-rays or radium packs. 
The result of this treatment is as follows: 

One patient is alive and well 9 years 5 
months after treatment; 1 patient was clini- 
cally well for 2 years 5 months when there 
was a recurrence and he died 5 years 9 months 
after admission from general carcinomatosis; 
1 patient was well for 8 months and then 
there was a recurrence. He eventually died 
from the disease 3 years 7 months after ad- 
mission. Four patients died within a year 
with no improvement; 2 were lost trace of in 
6 months and 8 months respectively. Both 
were unimproved. 

It is a fact that most basal cell and squa- 
mous cell epitheliomata, and also nevus cell 
carcinomata, occur later in life, the majority 
occurring after the age of 4o. 


ORBITAL CAVITY 


There were 20 cases of malignancy involv- 
ing the orbital cavity in patients under 30 
years of age. Twelve were retinoblastomata 
(gliomata); 2 squamous cell epitheliomata of 
the conjunctiva; 1 basal cell epithelioma of 
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Retinoblastoma (glioma) 


E Epithelioma conjunctiva 


Basal cell epithelioma cornea 





Carcinoma lacrymal gland 











San rcoma 



































the cornea; 2 carcinomata of the lacrymal 
gland; and 3 sarcomata. Table IV shows the 
age and sex of these patients: 

Retinoblastoma is a disease which usually 
occurs in children. Most of the cases occur 
before the age of 5 years. Usually parents 
or guardians discover some abnormality in 
sight from the actions of the children and 
finally notice a dilated pupil with a grayish 
color. These symptoms were noted as early 
as 6 weeks after birth in our group of cases. 
In 1 of our cases, 8.3 per cent, the disease 
was bilateral. Stout quotes Morax as saying 
that 28 per cent of these tumors are bi- 
lateral. 

If seen fairly early there is a fair prospect 
of surgical cure. When the disease has per- 
meated the globe (the glaucomatous stage), 
or penetrated the globe, the prognosis is 
grave. Stepka, as quoted by Stout, says that 
in all cases where it had perforated the globe, 
the results were bad. Ten of our cases had 
had enucleation of the affected eye. All were 
treated by radiation, either 200 kilovolt X- 
rays, or radium applications. Eight died in 
less than a year; 1 was lost trace of in 3 
months, the result undetermined; 1 was lost 
trace of 2 years after admission, at which 
time there was no recurrence; 1 was Clinically 
well for 9 months and then lost trace of, and 
one has been clinically well for 3 years and 
4 months following surgical removal and ir- 
radiation. 

Both cases of squamous cell epithelioma of 
the conjunctiva were biopsied and treated 
with a large amount of radon lightly filtered 
and have remained clinically well since the 
time of original treatment. The one, a 19 
year old male, for 10 years; the other, an 18 
year old female, for 2 years. 


The basal cell epithelioma of the cornea 
occurred in a 16 year old male. This lesion 
was biopsed and treated with a large amount 
of radon lightly filtered and has remained 
clinically well for 1 year and 7 months since 
treatment. 

The 2 carcinomata of the lacrymal gland 
were tumors of the mixed salivary type. Both 
were treated by radiation followed by surgical 
removal of the tumor. One patient died in 2 
years from metastases throughout the skull 
and scalp, and the other patient lived over 
6 years and was free from recurrence at last 
observation. Both were females, aged 27 and 
28 years, respectively. 

The 3 other cases of malignancy involving 
the orbit were sarcomata. 


One was a round cell sarcoma in a 15 month old 
female. The eyeball was enucleated and the tumor 
removed but the baby died the following day. 
Autopsy revealed metastases to the lungs, kidneys, 
and bladder. 

The second case was in a 14 year old male and 
biopsy showed a mixed cell sarcoma containing 
spindle, round, and myxosarcoma. The tumor was 
dissected from the orbit and radium needles were 
inserted following which he was clinically well for 
7 months. The lesion then recurred and was again 
treated with the insertion of radium needles and the 
application of the 4 gram radium pack. He has been 
clinically well for the past year. 

The third, in a 30 year old female, was a melano- 
sarcoma which was treated with 200 kilovolt X-rays 
followed by enucleation of the eye. This patient 
died 4 years 6 months after admission, from recur- 
rence of the lesion in the orbit and spinal metas- 
tases. 


BRAIN 


There were two brain tumors. One was a 
cerebellar tumor in a 6 year old male on whom 
a decompression had been done before admis- 
sion. This child complained of headaches, and 
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had been troubled by nausea and vomiting 
for 3 months. He was treated with 200 kilo- 
volt X-rays and he died 3 months after ad- 
mission. The second case was a medullo- 
blastoma of the floor of the fourth ventricle 
in a 12 year old female. Tissue had been 
removed at the time of admission and 200 
kilovolt X-rays were given. This child had 
palliation for 7 months, when there was a re- 
turn of her symptoms and progression of the 
disease and she died 1 year after admission. 


LIP 


There were 4 cases of epithelioma of the 
lip (10); in patients aged 25, 27, 28, and 29 
years, respectively. All were males. In 3, 
the lesion was confined to the lip and there 
were no palpable nodes in the neck; in the 
fourth, there were small nodes in both the 
right and left submaxillary regions. All of 
these patients used tobacco and all had poor 
oral hygiene; 2 had positive Wassermann 
reactions. The sections in all the cases were 
found to be squamous cell epitheliomata. All 
have remained well since treatment except 
that 1 still has a small palpable node in 
the submaxillary region; 1 remained well for 
2 months and was then lost trace of; 1 for 6 
years; 1 for 8 months, and 1 for 7 months 
(this is the one with the node). These cases 
were treated with unfiltered X-rays to the lip 
and 200 kilovolt X-rays to the lymph bearing 
areas. These patients gave histories of a cold 
sore, scabbed lesion, or small ulcerations 
which had existed for from 3 months to 1 year. 


ORAL CAVITY 


There were 23 cases of malignancy involv- 
ing the oral cavity in which the patients were 
under the age of 30 years. One was a papil- 
loma-like growth inside the upper lip in a 
23 year old female which showed beginning 
epithelioma and was treated by the implanta- 
tion of radon seeds. The tumor regressed fol- 
lowing treatment but the patient was lost 
from observation. 

There were 11 cases of malignancy of the 
gum; 3 were epitheliomata in 18, 22, and 26 
year old males; all used tobacco; oral hygiene 
was fair; one had a positive Wassermann re- 
action. Biopsy in the 3 cases showed epithe- 
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lioma. -The histories given were of a growth 
or sore which had been noticed for from 2 
months to 2 years. All of these lesions in- 
volved a large area. Two of the patients were 
treated with radium applied to the lesion and 
1 of these also had excision of the whole 
lesion; the third was treated with 200 kilovolt 
X-rays only. All died within a year. 

There were 5 cases of adamantinoma of the 
jaw in patients aged 4, 12, 14, 25, and 28 
years; 2 were females and 3 were males; the 
Wassermann was positive in 1 case; all the 
lesions occurred at the site of carious teeth 
or some abnormal dental condition. 


The lesion in the 12 year old female was not 
treated, the rest had removal of the tumor mass 
followed by radium applications. 

The 4 year old male was lost trace of in 1 year 11 
months; the lesion had progressed. 

The 14 year old male died 10 years 9 months after 
admission. The tumor had grown very large, ulcer- 
ated, perforated the cheek, and caused a large swell- 
ing at the side of the head; but he had had palliation 
for a number of years. Resection of the jaw had been 
refused in this case. 

The 25 year old male was clinically well for 1 
month when he was lost from observation. 

The 28 year old female, a colored woman, was 
clinically well for 3 years. Since then the lesion has 
recurred on 3 occasions. Curettage and irradiation 
have been palliative over a period of 10 years. 

One case, a 17 months old male, had an injury to 
the jaw followed by tumor formation. Section of this 
showed round cell sarcoma. He was treated with 
200 kilovolt X-rays followed by complete disappear- 
ance of the tumor. The baby died 314 months later 
from other causes. A fibromyxosarcoma of the gum 
occurred in a 5 year old male and involved the jaw 
bone. This was removed surgically and then treated 
with 200 kilovolt X-rays and there has been no re- 
currence for 2 years 9 months. 

An alveolar sarcoma occurred in a 29 year old 
female. This was treated with a large amount of 
radon lightly filtered, and the implantation of radon 
seeds. This patient has been clinically well for the 
past 7 years. 


Four of these malignancies of the oral cav- 
ity occurred on the palate. 


One was an epithelioma in the soft palate area 
with a palpable node in the right submaxillary re- 
gion, in a 28 year old male. The lesion was treated 
by the implantation of gold radon seeds and the 
nodes in the submaxillary region were treated with 
200 kilovolt X-rays. This patient has been clinically 
well for 3 years. 
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Age 





18 


19 





Epithelioma 











Adaman- 
tinoma 









































Sarcoma 












































Two were myxosarcomata. 


One occurred in a 29 year old male and involved 
the hard and soft palate regions. He was treated 
with radium packs but died 11 days after admission 
from acute dilatation of the heart. Autopsy revealed 
that this lesion had invaded the bone. 

The other myxosarcoma occurred in a ro year old 
female and involved the soft palate with a peri- 
tonsillar node on the right side. This patient re- 
mained clinically well 2 years 11 months following 
treatment with 200 kilovolt X-rays; but the lesion 
then recurred, causing her death 3 years 4 months 
after admission. 

The fourth case was a fibrosarcoma in the hard 
palate in a 25 year old male which was treated with 
radon seeds. He has remained clinically well for 3 
years. 


Three of the cases involved the tongue; 
all lesions were squamous cell epitheliomata 
showing pearls and occurred in 24 and 30 
year old males and a 30 year old female. None 
of these patients used tobacco; in 1 case the 
teeth were in very bad condition, and a sec- 
ond patient had been undergoing treatment 
for syphilis; all the Wassermann reactions 
were negative at the time of admission. The 
symptoms given were those of a “sore” on 
the tongue which had been present for 2 or 
3 months in each case. 


The growth in the 24 year old male was very far 
advanced with a large tumor mass in the submaxil- 
lary region which was fixed to the jaw bone. X-ray 
treatments with 200 kilovolt X-rays were given but 
the patient died without palliation in 5 months. 

The lesion in the 30 year old male involved the left 
side of the tongue at the junction of the middle and 
posterior thirds and looked like an old luetic lesion 
undergoing malignant change. This was treated 
with radon seeds into the tongue and 200 kilovolt 
X-rays to the neck. The patient was clinically well 
for 1o months when he committed suicide. 

The lesion in the 30 year old female involved the 
left side of the tongue near the base. It was treated 
by the implantation of radon seeds and 200 kilovolt 
X-rays; the patient died in 3 months without im- 
provement. 


One case, an epithelioma of the tonsil and base of 
the tongue, was treated by the implantation of radon 
seeds and the radium pack. Within 1 month radical 
surgery was done at another hospital. The patient 
died 8 months after admission from the disease. 


Three cases occurred in the pharynx; 1 was 
a transitional cell epithelioma in a 14 year 
old male and involved the posterior pharyn- 
geal wall; it was a hard fixed lesion 4 centi- 
meters in diameter with palpable nodes in both 
sides of the neck. 


This patient was treated with the 4 gram radium 
pack and has remained clinically well for 2 years. 

The second case was a lymphosarcoma in the 
pharynx with a hard metastatic node in the peri- 
tonsillar region. It was treated by means of radon 
seeds implanted into the tumor and 200 kilovolt 
X-rays to the neck. The patient died in 4 months. 

The third case was a spindle cell sarcoma of low 
grade malignancy, in a 27 year old colored male, 
which involved the pharynx, arising from the left 
side of the base of the tongue. This entire tumor 
mass was removed surgically but the patient was lost 
trace of 2 months later. 


NASAL CAVITY 


There were 15 cases of malignancy which 
occurred in the nasopharynx; 5 epitheliomata, 
4 lympho-epitheliomata, and 6 sarcomata. 
Table VI shows the ages and sex of these 
patients. 

The symptoms in the cases of epithelioma, 
lympho-epithelioma, and lymphosarcoma had 
existed: in most instances for from 2 to 6 
months; in only 2 cases for more than 6 
months. These symptoms were headaches, 
sore throats, or earaches, followed by short- 
ness of breath, obstruction to breathing in 
one or both nostrils; and in most cases, swell- 
ing of the nodes in the neck, either one or 
both sides. Two patients had bleeding from 
the nose; and 2, mucous discharge from the 
nose. Several complained of difficulty in swal- 
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TABLE VI.—AGE AND SEX—NASAL CAVITY MALIGNANCIES 


Age 





22 | 23 





Epithelioma 





Ly m pho-epithelioma 





Lymphosarcoma 








Alveolar sarcoma 


























Myxosarcoma 





lowing and 2 coughed up phlegm and blood. 
The 2 patients with myxosarcoma gave his- 
tories of longer duration; one 3 years, and 
the other 9 years. This latter child was 
thought to have adenoids; breathing gradu- 
ally became completely obstructed and at the 
time of admission the growth filled both 
nostrils and the pharynx. 

The 5 cases of epithelioma had biopsies. 

The 18 year old female was treated with 200 kilo- 
volt X-rays. She died in 2 days from an embolism, 
and autopsy showed metastases in the liver. 

The 20 year old male was treated by the implanta- 
tion of radon seeds and further treatment had been 
planned; he did not return, however, after this pre- 
liminary treatment and died 5 months after admis- 
sion. 

The 3 other cases were treated by radon seed im- 
plantation into the nasopharynx and external irradi- 
ation—200 kilovolt X-rays or radium packs—to 
both sides of the neck. In one case the lesion in the 
nasopharynx completely disappeared; but 8 months 
after treatment a metastasis developed in the groin 
and the patient died 13 months after admission from 
metastases in the liver, pelvis, and retroperitoneal 
nodes; the lesion in the nasopharynx remained well 
at the time of death. 

The 2 other patients died in 6 months and 2 
years 2 months, respectively, from progression of the 
disease. 


There were 4 cases of lympho-epithelioma 
occurring in 14 and 24 year old females and 
17 to 21 year old males. All were treated 
externally; one by 200 kilovolt X-rays and 
the other 3 with the 4 gram radium pack. 
Those treated with the radium pack had sup- 
plementary treatment by means of radium 
tubes inserted through the nares. One pa- 
tient died in 1 month; 1 has been clinically 
well for 1 year 3 months; and the other has 
had palliation for 1 year 5 months. The pa- 
tient who was treated with X-rays only, died 
in 6 months. 



































The 3 cases of lymphosarcoma of the naso- 
pharynx occurred in 22, 24, and 26 year old 
males. 


In the 22 year old male, the disease was far ad- 
vanced. Treatment consisted of surgical removal of 
the tumor from the orbit and nose, and the patient 
died ro months after admission from extension of the 
disease. ° 

The 24 year old male was treated with 200 kilovolt 
X-rays and the insertion of a radium tube through 
the naris but he died from sarcomatosis in 9 months. 

The third case, the 26 year old patient, was treated 
with the 4 gram radium pack, following which there 
was complete disappearance of the lesion. Seven 
months later there was a recurrence which was 
treated with radium tubes inserted through the naris 
and 200 kilovolt X-rays to the right neck. Now, 3 
months later, there is no evidence of the disease. 

The alveolar sarcoma in the 18 year old male was 
treated with the radium pack but the man died 7 
months after admission from local progression of 
the disease and sarcomatosis. The 9 year old male 
with a myxosarcoma was a very far advanced and 
hopeless case and was not treated; the 14 year old 
male with a myxosarcoma was treated by means of 
radon seeds and tubes and has been clinically well 
for 12 years. 


It is remarkable to note that 53 per cent 
of the cases which involved the nasopharynx 
occurred in Italians. 


SALIVARY GLAND 


Of the tumors involving the salivary glands, 
totalling 16, 2 were outspoken malignancies, 
I was a spindle cell sarcoma and 1 a lympho- 
sarcoma of the parotid gland. Fourteen of 
these tumors were of the mixed salivary type, 
involving the parotid gland in 7 cases, sub- 
maxillary in 3 cases, inner cheek in 2 cases, 
inner upper lip in 1 case, and the hard palate 
in 1 case. We have included the so called 
mixed salivary tumors because it has been 
our experience that these tumors do show 
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malignant tendencies in that they recur, ex- 
tend, and even metastasize, causing death. 
This is shown in one of the cases reported 
here; the tumor occurred in a 26 year old 
male, recurred twice, and now shows metas- 
tases to the mediastinum and bones (fifth 
lumbar vertebra and tibia). 

The symptoms in the cases of mixed tumor 
were gradual, painless swellings which had 
existed for from 3 weeks to 5 years ‘before 
admission. Three patients noticed this swell- 
ing less than 6 months before seeking advice; 
4 between 1 and 2 years, 3 between 2 and 3 
years, 1 for 3 years, 1 for 4 years, and 2 for 
5 years. 

Eight of the 14 patients with mixed tumors 
had had surgical removal of the tumor before 
admission. One patient who had had no re- 
currence was not treated. Eight months after 
admission there was still no recurrence. In 
4 of the patients there was a thickened scar 
at the time of admission; 3 of them were 
treated with 200 kilovolt X-rays and 1 with 
the 4 gram radium pack. These 4 have been 
clinically well without recurrence: 1 for 5 
years, 1 for 5 years 4 months, 1 for 4 years 
when she was lost trace of, and 1 for 11 
months since the time of admission. In 3 
patients the disease had recurred following 
surgery. These also were treated with 200 
kilovolt X-rays. One was lost trace of in 1 
month. In 1 the tumor remained stationary 
for 8 years when it was again removed sur- 
gically and the patient has been free from the 
disease for the past 5 years. In the third 
case, the tumor was held in check for 2 years 
7 months when it began to grow. In spite 
of irradiation it has continued to grow and 
has metastasized to the mediastinum and 
bones (fifth lumbar vertebra and tibia). 

One patient who had had biopsy before 
admission was treated with 200 kilovolt X- 


rays and died in 2 months. The disease was 
far advanced. 

The 5 other cases of mixed tumor were 
treated in the following manner: 


An 11 year old female had biopsy followed by 200 
kilovolt X-ray treatment and the tumor has re- 
mained stationary for 4 years 3 months. 

An 18 year old female was treated by radon seeds 
implanted into the lesion. This was improving when 
she died 2 months after admission from a chorionic 
epithelioma. 

A 20 year old female treated with 200 kilovolt X- 
rays and removal of the tumor and radium inserted 
into the wound, has been clinically well for 9 years. 

A 26 year old female had biopsy and the tumor 
was treated with radium pack and only a thick scar 
has been present for 2 years. 

The 30 year old male was treated with 200 kilo- 
volt X-rays and radon seeds. This lesion was on the 
hard palate, was very far advanced at the time of 
admission and the man died 3 months later. 

The patient with the spindle cell sarcoma in the 
parotid gland gave a history of being struck by a 
stone 4% years before admission, following which he 
noticed a swelling in the parotid region. The growth 
was removed surgically, treatment with 200 kilovolt 
X-rays followed, and finally the lesion was coagulated. 
The tumor recurred after coagulation and caused 
death 6 months later. 

The lymphosarcoma of the parotid in the 30 year 
old female had been removed 10 years before admis- 
sion, recurred 2 years after removal, and grew grad- 
ually. This woman was treated with 200 kilovolt 
X-rays and 4 years 8 months after admission died of 
a hemorrhage from the ulcerating lesion. 


THYROID 


There were 3 cases of malignancy of the 
thyroid (11); all the patients were females, 
aged 14, 24, and 30. Two of the tumors were 
carcinomata and 1 was an adenocarcinoma. 


The 14 and 24 year old patients noticed a lump in 
the neck which grew gradually and caused coughing 
and choking spells. One had existed for 3 months 
and one for 4 months at the time of admission. 

The 30 year old patient had had a goiter for 12 
years which gradually became larger and for a few 
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TABLE VIII.—AGE AND SEX IN RESPIRATORY. TRACT MALIGNANCIES 


Age 








Epiglottis 





Larynx 





Bronchus 





Lung 








Me 








Pleur: 




















months before admission she had had difficulty in 
swallowing and some pain. 

Two had had thyroidectomy followed by irradia- 
tion and are alive and well for 1 year 6 months and 
2 years 5 months, respectively. 

The 14 year old patient had biopsy and treatment 
with the 4 gram radium pack; but died in 3 months. 


BRANCHIOGENIC TUMORS 


There was 1 case of branchiogenic epithe- 
lioma in a 29 year old male who had noticed 
swelling of the nodes in the left side of his 
neck for 7 months. Biopsy was taken and 
he was treated with 200 kilovolt X-rays on 
2 occasions and he died 1 year 3 months after 
admission. 


RESPIRATORY TRACT 


The malignancies of the respiratory tract 
include 1 epithelioma of the epiglottis, 3 
epitheliomata of the larynx, 2 carcinomata of 
the bronchus, 1 lung carcinoma, 1 endotheli- 
oma, I carcinoma and 4 tumors (not proved 
histologically) of the mediastinum, and 2 
endotheliomata of the pleura. The ages and 
sex are shown in Table VIII. 


The patient with the epithelioma of the epiglottis 
complained of a sore throat for 2 months. Biopsy 
revealed an epithelioma. The lesion was implanted 
with radon seeds but the patient did not return after 
treatment, so the result is undetermined. 


Portmann and Phillip, in an article on cancer 
of the larynx in the young, review the litera- 
ture and find only a score of cases. They say 
it is rare before the age of 30. Only 3 of 160, 
or 1.8 per cent of our casés, occurred in pa- 
tients 30 years of age or younger. 

In the case of epithelioma intrinsic larynx in the 


20 year old female, the patient complained of hoarse- 
hess for 2 years before admission. Treatment was 




















incomplete and the patient was lost from observa- 
tion. 

The 23 year old male was a switchman in a rail- 
road yard. He gave a history of a chronic laryngitis 
of long standing due to irritation from soot. This 
patient was treated by laryngectomy followed by 
200 kilovolt X-rays. He has been clinically well for 
the past 6 years. 

The 30 year old male complained of hoarseness for 
15 months before admission followed by choking 
sensations. He was treated by tracheotomy and low- 
power filtered X-ray and died in 6 months. 


The 2 carcinomata of the bronchus occurred 
in 29 and 26 year old males. One was not 
treated; the other died 3 days after admission 
and autopsy showed carcinoma of the bron- 
chus with metastases to the liver and both 
adrenals. 


The 24 year old male with carcinoma of the lung 
was treated with the 4 gram radium pack but died 
2 months after admission. Autopsy showed a large 
tumor in the lung, and in the mediastinal and bron- 
chial nodes, and metastases in the cervical lymph 
nodes. This patient had what he thought was a 
cold, with shortness of breath, a feeling of pressure 
in his chest, and difficulty in swallowing, for 5 weeks 
before admission. 

The 26 year old male with endothelioma of the 
pleura was admitted complaining of swelling of the 
nodes in the groin which were removed; the area was 
then irradiated. This man succumbed in 9 months 
from generalized metastases, and autopsy showed a 
primary endothelioma of the pleura. 

The 21 year old female with endothelioma of the 
pleura was treated with 200 kilovolt X-rays and died 
in 54% months. Autopsy showed a primary tumor of 
the parietal pleura on the right side with multiple 
extensions to mediastinal, abdominal and retroperi- 
toneal lymph nodes; to both kidneys, mesentery of 
intestines, and diaphragm. 

The 22 year old male with endothelioma of the 
mediastinum had a biopsy of one of the cervical 
nodes; he was treated with radium packs but was 
lost trace of in 1 month. 
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TABLE IX.—AGE 








Age 








Stomach 





Sigmoid 























Rectum and anal canal I 


























3 3 





The carcinoma of the mediastinum occurred 
in a 21 year old male. 


This patient died the day following admission and 
autopsy showed a tumor of the mediastinum, weigh- 
ing 1,900 grams, the histology of which was car- 
cinoma. The primary site was thought to be aber- 
rant thyroid. 


The 4 mediastinal tumors, not proved 
histologically, occurred in patients 13, 22, 28, 
and 29 years of age respectively. Three were 
males; 1 female. 


The 13 year old male and the 28 year old female 
were not treated. 

The 22 year old male had radium pack treatment 
but he died in 1 month with no improvement. 

The 29 year old male was treated with 200 kilovolt 
X-rays following which his symptoms improved. 
The tumor remained stationary 4 years 3 months 
after admission. 


GASTRO-INTESTINAL TRACT 


There were 24 cases of malignancy of the 
gastro-intestinal tract: 2 carcinomata of the 
stomach, 3 adenocarcinomata of the sigmoid; 
18 carcinomata of the rectum, and 1 epithe- 
lioma of the anal canal. Table IX shows the 
ages and sex. 

Both cases of carcinoma of the stomach 
were inoperable, were treated with 200 kilo- 
volt X-rays and died in 4 months and 5 months 
respectively. Both of these patients com- 
plained of gastric distress which was chiefly 
the uncomfortable feeling of gas, 1 for 4 
months and 1 for 1 year before admission. 
Ewing says of carcinoma of the stomach: 
“While the disease is distinctly one of ad- 
vanced age, its rather frequent occurrence be- 
tween 20 and 40 years, and even between 20 
and 30, is noteworthy.” Fowler reported 9 
cases of carcinoma of the stomach before the 
age of 26 years. 

Two of the patients suffering from adeno- 


carcinoma of the sigmoid were operated upon 
and then irradiated; the other was irradiated 
only. This latter patient died 2 weeks after 
admission and autopsy confirmed the diag- 
nosis. The 29 year old female who had a posi- 
tive Wassermann reaction, died in 8 months; 
but the 21 year old male is living and well for 
almost 2 years since admission. 

Fowler (2), in reviewing carcinoma of the 
large bowel and rectum occurring in patients 
below the age of 26, calls attention to the 
seriousness of these lesions. No rectal case in 
his series survived one year. Cripps, quoted 
by Ewing, found only 3 cases of carcinoma of 
the rectum between 20 and 30 years in a re- 
view of 380 rectal cancers. In our series there 
were 18 out of 634 cases. 

Biopsies from 15 cases of carcinoma of 
the rectum showed: gelatinous carcinoma in 
3 cases; adenocarcinoma in 10; and carcinoma 
in 2. Three very far advanced cases had no 
biopsy. Biopsy from the lesion in the anal 
canal showed squamous cell epithelioma with 
pearl formation. 

Three of these patients had been operated 
upon for hemorrhoids before admission but 
the primary lesion was not discovered; 2 had 
had colostomies performed. The chief com- 
plaints were pain; bloody and mucous dis- 
charge; constipation and diarrhoea. The du- 
ration of these symptoms varied from 2 
months to 2 years; most patients had symp- 
toms for less than 8 months. 

All the rectal lesions were far advanced at 
the time of admission. Three were not treated. 
The others were treated by radiation, usually 
radon seeds implanted into the growth and 
supplemented externally with either radium 
packs or 200 kilovolt X-rays. In a few cases 
external irradiation only was given. Eight 
patients died in less than 6 months; 2 in from 
6 months to a year; 4 in from 1 to 1% years; 
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TABLE X.—CARCINOMA BREAST 





Duration 
before 
admission 


Lactation 


Treatment 


Primary Group I Cases (6 cases) 


Section 





2 mo. 


Amputation and irradiation 


Carcinoma | Died 8 months 





2 yrs. 


Amputation and irradiation 


Carcinoma | Clinically well 1 yr. 7 mo. 





3 normal pregnancies | 6 mo. 


I miscarriage 


Amputation and irradiation 


Carcinoma | Died 1 year 4 months 





3 normal | pe eee 5 mo. 
(noticed lump while 
nursing child 5 mo. 


ago) 


Amputation and irradiation 


Carcinoma | Died 6 months 





Amputation and irradiation 


Carcinoma | Clinically well 3 years 





I normal pregnancy 














Local excision and irradiation 


Duct 
Carcinoma 


Clinically well 1 year 











Primary Group II Cases (4 cases) 





3 months pregnant on 
admission 


Amputation and irradiation 


Colloid 
carcinoma 


Died 1 year 10 months 





1 8 mo. pregnancy 
3 miscarriages 


Amputation and irradiation 


Died 9 months Gent 6 months preg- 
nant at time of death) 


Carcinoma 





Amputation and irradiation 


Carcinoma } Clinically well 4 yrs. Recurrence with 
widespread metastases. Lost 5 yrs. 4 


mo. after admission 














2 normal pregnancies 





Amputation and irradiation 


Carcinoma | Died 1 year 











Primary Group IIT Cases (4 cases) 





5 normal pregnancies 
(time of last preg- 
nancy 2 yrs. ago 
breast painful and 
swollen) 


I yr. 9 mo. 


Irradiation only 


Adeno- 
carcinoma 


Lost trace of 1 yr. 2 mo. 





M. 3 normal pregnancies 3 weeks Not treated 


None Not treated 





M. 4 miscarriages 8 months 


Irradiation only 


None Died 3 months 











M. 2 normal pregnancies 7 months 








Amputation and irradiation 


Carcinoma 








Died 1 yr. 2 mo. 





{Sliver injury 12 years ago. 


and 1 patient is living 3 years 6 months after 
admission and is having palliation. 

The epithelioma of the anal canal occurred 
in a 24 year old female and was far advanced 
when the patient was admitted. This was 
treated with 200 kilovolt X-rays and the 
woman died 1 year 5 months after admission. 

The 1 case of carcinoma of the mesenteric 
nodes occurred in a male, aged 28 years. The 
primary site was not found in this case and the 
patient died in 2 weeks. The lesion was re- 
vealed by. exploratory laparotomy. 


BREAST 


Twenty-five patients with breast carcinoma 
Were 30 years of age or younger. This is 1.3 
per cent of the total number of breast car- 


cinomata admitted to this institute. Of these 
25, 14 were primary tumors, and 11 were re- 
currences after operation. 

Ewing says, ‘‘ Before 30 years of age mam- 
mary cancer is extremely fatal, so that some 
surgeons prefer not to operate during this 
period. Schwartzoff reports 15 such cases, all 
rapidly fatal in spite of early operation.” Lee 
is strongly of the opinion that cancer of the 
breast in young women is a much more men- 
acing disease than it is in middle life or old 
age. Of 51 of his cases in patients under the 
age of 30 years, 30 were treated by radical 
operation and only 17 per cent survived 3 
years. Stout also is of the opinion that ‘“‘can- 
cer-free survivals are decidedly fewer below 
the age of 35.”’ Matthews, on the other hand, 
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TABLE XI.—CARCINOMA BREAST 
Postoperative Recurrent Cases (11 cases) 





Length of 
time since 
operation 


Duration 
before 
admission 


Marital 


meet Lactation 


recurrence 


Section 





S. 4 yrs. 6 mo./4 yrs. 


2 yrs. 


Died 6 yrs. 9 mo. from admission (good palliation from 
irradiation) 





M. 2 normal pregnancies 1 yr. 4 mos. 


3 mos. 


Carcinoma | Died 1 yr. 3 mo. 





M. 2 normal pregnancies 
I miscarriage 


2 mos. 


6 wks. 


Carcinoma | Died 11 mos. 





I normal pregnancy 


I yr. 10mo.|I yr. 7 mo. |3 mos. 


Carcinoma | Died 6 mos. 





5 yrs. 13 mos. 


Io mos. 


Clinically well t year—recurrence. Died 4 yrs. 9 mo. 
after admission 


Colloid 
Carcinoma 





3 yrs. 4 Mo.|3 yrs. 


2 yrs. 


Scirrhus 
carcinoma 


Died 2 mos. 








I yr. 11 mo.|few mos. 


Carcinoma | Died 3 mos. 





| 
I normal pregnancy 5 mos. |i mo. 


Died 8 mos. 





3 mos. 


4 normal pregnancies 


Not treated 





5 normal pregnancies |r yr. ls mos. 


Died 4 mos. 








| 
1 yr. 6 mo. It yr. 6 mo. 




















Died 1 yr. 1 mo. 





Nore.—All deaths were due to widespread metastases. 
*Injury. 

in reviewing the 10 year survivals of mastec- 
tomy says: “The younger patients, contrary 
to common belief, do quite as well following 
operation as the average patients.” 

According to Deaver and McFarland, 13 
per cent of all tumors of the breast before the 
age of 30 are cancer. They quote Rodman as 
saying that 9 per cent of all tumors of the 
breast before the age of 30 are malignant; and 
also speak of the poor prognosis of cancer of 
the breast in women under the age of 35. 

It has been our experience that malignancy 
of the breast in young women is more virulent, 
especially if complicated with pregnancy or 
lactation. 

Table X shows the ages, marital station, 
lactation, history of injury, treatment, section, 
and results of treatment of our 25 cases. The 
Group I cases are thosein which the tumor was 
confined to the breast; Group II, with metas- 
tases in the axilla, or ulceration of the skin; 
Group III, tumor in the breast which is fixed 
to the chest wall or ulcerating, with wide- 
spread metastases. All the postoperative, 
recurrent cases in Group III, had widespread 
metastases at the time of admission. 


FEMALE GENERATIVE ORGANS 


The gynecological malignancies have been 
reported in detail by the authors (13). 


There were 115 patients 30 years of age or 
younger suffering from malignancy of the fe- 
male generative organs: 78 epitheliomata of 
the cervix, 1 adenocarcinoma of the cervical 
canal; 1 adenocarcinoma and epithelioma of 
the cervical canal; 23 malignant tumors of the 
ovary; 1 adenocarcinoma of the fundus of 
the uterus; 2 malignant leiomyomata of the 
uterus, 2 chorionic epitheliomata of the uterus; 
3 epitheliomata of the vagina, 1 botryoid 
sarcoma of the vagina; 3 epitheliomata of the 
vulva. 

Table XII shows the ages and marital 
status of the patients in this group. 

If seen early there is a good possibility of 
eradicating epithelioma of the cervix. The 
recognition of the disease in its early stage, 
especially in young women, is important, as it 
may be the means of saving the life of a young 
mother so needed for her children’s sake. It 
will be found that cancer prevention in this 
particular group lies within the grasp of the 
family physician, who should acquaint him- 
self with evidences of cervicitis, ulcerations. 
erosions, and leucoplacic areas on the cervix 
so that he may advise proper treatment for 
these precursors of malignancy. Abnormal! 
discharges in young women are indications o! 
pathological conditions. Blood as a symptom 
must be looked upon as accidental—yellow- 
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TABLE XII.—FEMALE GENERATIVE ORGAN MALIGNANCIES 


Age Marital status 





21 22 





Epithelioma cervix 





Adenocarcinoma cervical canal 





2 








Adenocarcinoma and epithelioma 
cervical cana 








Malignant tumors ovary Pus 





I 





Ade jocarcinoma fundus uteri | 





Mal nant leiomyoma uterus 

















Chorionic epithelioma uterus 


Epithelioma vagina 


| 
| 
| 


| 
= 




















Sarcoma, botryoid, vagina 1 | 























Epithelioma vulva 












































ish, watery, or foul-smelling discharge usually 
precedes the showing of blood, which does 
not occur until the tumor begins to ulcerate 
and break down. Our only hope of discover- 
ing and treating early lesions of the cervix 
lies in careful gynecological examination 
bimanually and with a speculum, resorting 
to biopsy and cauterization in the so called 
cervicitis and erosion to rule out or discover 
early malignancy. 

Cervical cancer in young women here re- 
ported in Groups I and II (Schmitz) have 
yielded healings in about the same proportion 
as the general average in cancer of the cervix, 
namely, 50 and 33 per cent. Groups III and IV 
have been only palliative. All treatment has 
been by 200 kilovolt X-rays externally and 
radon seeds and radium tubes intra-uterine. 

Only 1 patient in this group under 30, 
suffering from epithelioma of the cervix, was 
unmarried. The 77 others had from 1 to 8 
pregnancies, bearing out the theory that 
trauma and inflammatory lesions have a great 
influence in the production of malignancy of 
the cervix. 

The only hope in the treatment of ovarian 
malignancy lies in the early recognition of the 
disease, and its early treatment by operation 
and irradiation. The 23 malignant tumors of 
the ovary include: 6 papillary cyst adeno- 
carcinomata, 6 adenocarcinomata, 9 carci- 
nomata, 1 sarcoma, and 1 malignant teratoma. 
Thirteen of these patients were single, and 10 
Were married. 


Of the 23 cases, only 2 were not proved 
pathologically; 1 had no operation and the 
other had had a laparotomy but no section 
was taken. The majority of these patients 
had been operated upon before admission. 
One patient was not treated, the others re- 
ceived either 200 kilovolt X-rays or 4 gram 
radium pack treatment. Six of the patients 
have lived from 5 months to 8 years after 
treatment and have been free from the dis- 
ease for 5 months, 6 months, 2 years 2 months, 
2 years 8 months, 2 years 10 months, and 4 
years, respectively. This latter patient is 
alive 8 years since the time of admission but 
suffered a recurrence 4 years 4 months after 
original treatment and then was operated on 
and treated again. Three others are living 
but are not free from the disease; 2 for over a 
year with some palliation, and 1 for 2 months 
unimproved. Three were lost trace of and the 
10 others died; 7 in less than a year, 2 in 1 to 
2 years, and 1 in 5 years 11 months. 

The case of adenocarcinoma of the uterus 
in a 30 year old patient, was treated with 
intra-uterine radium application and 200 kilo- 
volt X-rays over the pelvis. The patient was 
lost trace of 1 month after treatment. 

There were 2 cases of malignant leiomyo- 
mata. 


One occurred in a patient aged 24, married, whose 
menstrual periods from the age of 14 were regular 
but rather profuse, lasting from 7 to 8 days. « She 
had had one miscarriage but no other pregnancies. 
Seven weeks before admission menstrual periods 
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TABLE XIII.—AGE AND SEX—KIDNEY MALIGNANCIES 





Age 





3 yrs. 





Adenosarcoma 





Mixed tumor 














Embryonal adenocarcinoma 























became longer and harder. Hysterectomy was per- 
formed for a supposed fibroid uterus. Pathological 
examination showed this tumor to be a malignant 
leiomyoma. This patient received 200-kilovolt 
X-ray treatments 1 month following operation and 
was alive without recurrence 5 years and 7 months 
after treatment when last examined. 


The other case occurred in a patient aged 
24 years, married, with 6 children. 


This woman had given birth to a child 6 months 
previous to admission, following which she had a 9 
day hemorrhage. Four months after the birth of 
the child, a hysterectomy was performed for a malig- 
nant leiomyoma. At the time of admission there was 
a recurrence in the vault of the vagina extending 
into the broad ligament areas. She was treated by 
radium applications but the lesions progressed and 
she died without any palliation 8 months later. 
Autopsy showed recurrence in the pelvis and general- 
ized metastases. 


One case of chorionic epithelioma was ob- 
served in a patient aged 30 years, married, a 
mother of two children, ages 8 and 5 years. 


Her menstrual periods from the age of 12 were 
always irregular. At the age of 29, she began to have 
a yellowish discharge, and for 3 months previous to 
admission she had continual bleeding following a 
miscarriage. A pan-hysterectomy was performed 
and sections from the body of the uterus showed the 
presence of a chorionic epithelioma. Postoperative 
irradiation was given and this patient is alive and 
well 14 years after admission. 


The second case of chorionic epithelioma, 
occurring in an 18 year old female, was found 
at autopsy. 


This patient had been treated at the institute for 
a salivary tumor, inner right cheek, was single and 
gave no history of menstrual disturbance or preg- 
nancy. She was operated on for a “ruptured ovarian 
cyst” 2 months before admission. 


Three cases of epithelioma of the vagina 
were observed; 2 in patients aged 30, and one 
in a patient aged 28. 


One patient, aged 30, gave a history of bearing 
down pain for 7 months, last menstrual period 3 
months previous to admission. She was 3 months 
pregnant at the time her family physician excised a 
growth, section of which showed it to be an epithe- 
lioma. There was a recurrence of this lesion within a 
month. Upon admission, the recurring tumor was 
implanted with gold seeds of radon, following which 
there was a prompt regression of the tumor. The 
pregnancy proceeded uninterrupted to full term 
when a healthy child was born. On last examination, 
there was no evidence of recurrence, 14 months after 
treatment. 


This case typifies the necessity of prompt 
and accurate treatment, which in this case 
was successfully performed and was not only 
the means of saving the life of a mother up to 
the present time, but also the life of a child, 
conceived before radiation treatment. 


One was in a syphilitic, aged 28, who gave a history 
of continuous bloody discharge only, over a period of 
3 months. The lesion was far advanced and involved 
the anterior and lateral walls of the vagina. She was 
treated by irradiation, which proved of little benefit, 
and she succumbed to the disease 9 months after 
admission. 


The other also was a far advanced case. 


This patient’s periods were irregular, occurring 
every 2 weeks and she complained of a yellowish 
discharge between her supposed menstrual periods. 
At the time of examination there was a large infil- 
trating growth involving the posterior wall of the 
vagina and extending into the posterior fornix. She 
was treated by irradiation but succumbed to the dis- 
ease in 2 months. 


The botryoid sarcoma of the vagina oc- 
curred in a child 2 years of age. 


About six months prior to admission the mother 
had noticed a swelling in the lower abdomen but the 
child complained of no pain. Following this a growth 
was found protruding from the vagina and involving 
the vulva. Part of the growth was removed by her 
family physician. At the time of examination at the 
institute, there was a tumor mass in the lower abdo- 
men extending to the umbilicus and a purulent dis- 
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charge from the vagina. There was a fungating tu- 
mor mass involving the vagina and vulva. Sections 
from this growth showed it to be myxofibrosarcoma, 
or sarcoma botryoid. The child died of the disease 
4 months after irradiation was administered and 10 
months from the beginning of symptoms. 


Ewing says: “ Rhabdomyoma uteri appears 
almost exclusively as an element in the poly- 
poid vaginal sarcoma of children and adults 
(sarcoma, botryoid, Pfannenstiel). This 
process affects the vagina in children and 
chiefly the cervix in adults (Gow and Pick). 
The symptoms are hemorrhage, fetid dis- 
charge, and a protrusion of a polypoid tumor 
from the vagina, with dysuria, pain, fever, and 
cachexia. The vagina is eventually filled with 
ulcerating masses and there are bulky exten- 
sions into the pelvis. . . . The usual histology 
is that of a large spindle-cell sarcoma, with 
many blood and lymph vessels, myxomatous 
tendencies and areas of striated muscle.” 

Three cases of epithelioma of the vulva 
were observed, one in a patient aged 25, and 
2 in patients aged 30. 


The patient aged 25 was single and gave a history 
of having a small nodule which occurred in the 
clitoris 1 year prior to admission. At the time of 
examination there was an exceedingly painful, ulcer- 
ating tumor about 3 centimeters in diameter which 
involved the region of the clitoris and there were 
palpable inguinal and femoral nodes. The lesion was 
treated by irradiation with temporary improvement. 
During the course of one year the disease progressed 
and she finally succumbed to extensive involvement 
of the whole vulva and inguinal lymph nodes. 


In this particular case the use of strong 
douches of bichloride of mercury may have 
been an etiological factor. 


One of the patients, aged 30, was married. Ten 
months before admission she noticed a small sore on 
the labia. She consulted a physician who told her 
it was an ingrown hair and removed it. As she did 
not get any relief, she consulted another physician 
but with no better results. Later, as she was 5 
months’ pregnant, she went to still another physician 
who told her the sore would probably improve after 
childbirth. At the time of admission to the institute 
the baby was 8 weeks old and the soreness had in- 
creased. Examination showed an ulcerating, infil- 
trating epithelioma involving the whole vulva and 
clitoris region and large metastatic nodes in both 
groins. Irradiation in this case was of little or no 
avail and she died in 4 months. 


181 


Here, included in this history, is evidence of 
neglect on the part of the physician to render 
prompt and efficient treatment. 


The other patient, aged 30 years, was single; the 
lesion had recurred after operation and was far ad- 
vanced at the time of admission. It was ulcerated 
and involved the whole vulva. The treatment was 
irradiation for palliative effect but she died in 6 
months. 


GENITO-URINARY TRACT 


There were 36 malignancies of the genito- 
urinary tract in patients under 30 years of 
age. Three adenosarcomata, 4 mixed tumors 
and 1 embryonal adenocarcinoma of the kid- 
ney; 1 congenital sarcoma of the adrenal, 3 
epitheliomata of the penis; 24 malignant 
teratomata of the testicle. 

The kidney tumors were all treated with 
external irradiation, either radium packs or 
200 kilovolt X-rays. Four of these cases had 
had removal of the kidney before admission 
and 1 an exploratory operation in which the 
tumor was too far advanced for removal. All 
patients except the one suffering from the 
embryonal adenocarcinoma died in less than 
2 months from the time of admission. This 
patient lived for 1 year 2 months but suc- 
cumbed from progression of the disease at 
that time. 

Table XIII shows the ages and sex of the 
patients with kidney malignancies, under the 
age of 30. 


The congenital sarcoma of the adrenal occurred 
in a 2% year old male and was treated with 200 
kilovolt X-rays. He died in 2 months and autopsy 
showed metastases to the liver and lungs. 


Malignant tumors of the testicle represent 
about 0.05 per cent of the total number 
of malignancies admitted to the institute. 
Twenty-four of these occurred at the age of 
30 or younger, or 43 per cent of the total 
number of testicular tumors. All of these 
cases were regarded as malignant teratomata 
which were divided as follows: 4 adult type, 
12 solid embryonal carcinomata, 1 embryonal 
carcinoma with lymphoid stroma, 6 embryo- 
nal adenocarcinomata, and 1 unclassified (no 
section). 

Table XIV shows the ages at which the tes- 
ticular tumors of different types occurred. 
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One adult type teratoma occurred in a child to 
months of age. It was treated surgically, the testicle 
being removed, followed by treatment with 200 kilo- 
volt X-rays over the lymph bearing areas in the groin 
and abdomen. This patient is alive and well 9 years 
after treatment. 

The 3 others in this group had widespread metas- 
tases at the time of admission and were treated sur- 
gically by removal of the testicle and cord followed 
by 200 kilovolt X-rays. Two died in 2 months each, 
and the other has been having palliation for 6 months. 


Eleven of the 12 cases of solid embryonal 
carcinomata (seminomata) had widespread 
metastases at the time of admission. Six of 
them had metastases to the lungs as well as 
retroperitoneal nodes. All were treated by 
removal of the primary tumor and radiation, 
radium packs in 5 cases, and 200 kilovolt 
X-rays in 7 cases. One patient survived 4 
years 9 months after which he succumbed to 
the disease. The others all have died: 1 in 2 
years (this is the one without metastases at 
the time of admission); 1 in 1 year 1 month; 
1 in 1 year; 8 in less than a year. 


The patient with the embryonal carcinoma with 
lymphoid stroma had metastases in the abdominal 
nodes and liver at the time of admission. He was 
treated by removal of the testicle and 200 kilovolt 
X-rays and is alive and well 1 year 4 months after 
admission. 

The 6 patients with embryonal adenocarcinomata 
were treated by removal of the testicle followed by 
200 kilovolt X-rays in 5 cases and radium packs in 
1 case. Only one patient was free from metastases 
at the time of admission. He is alive and well 4 years 
since admission. All the others had widespread 
metastases, 4 having metastases into the lungs and 
mediastinum. These died: 1 in 1 year 5 months, 4 
in 2 to 4 months. 


The symptoms given in the histories were: 
pain in 3 cases, swelling in 10 cases, swelling 
and pain in 5 cases, swelling and pain follow- 
ing injury in 6 cases. The duration of these 
symptoms was from 2 weeks to 6 years. The 
majority of patients had symptoms for less 





than a year: 11 gave a history of duration for 
less than 6 months, g for less than a year. 
From the authors’ point of view, it is very 
difficult to evaluate the history of trauma as 
an etiological factor. 

Most authorities are agreed on the statisti- 
cal fact that malignant tumors of the testicle 
are very virulent. Stout says, ‘‘In general it 
may be said that testicular cancers are prone 
to be exceedingly malignant and fatal.” Hin- 
man collected 100 cases treated by radical 
operations, 17 per cent of which are alive at 
the end of 5 years. 

The analysis of testicular tumors in this 
paper has to do only with those tumors which 
occurred in patients 30 years of age or younger. 
In all the testicular tumors admitted to the 
state institute, the ages ranged from io 
months to 49 years. The disease occurring in 
patients 30 years of age or younger seems to 
be more virulent than after the age of 30. 

Herger and Thibaudeau, in studying all the 
cases of malignant teratoma of the testes ad- 
mitted to the institute, 55 proved cases, find 
36 cases available for 3 year statistics, of which 
13 or 36 per cent have survived 3 years or 
longer; 21 cases available for 5 year statistics 
of which 7, or 33.3 per cent, have survived 5 
years or longer. They conclude that the 
embryonal carcinoma with lymphoid struc- 
ture seems to have the better prognosis. 

Epitheliomata of the penis occurred in 20, 
28, and 29 year old patients. Two of these 
lesions were of the papillary type. 

The 20 year old patient had a positive Wasser- 
mann reaction and gave a history of having noticed 
a pimple on the glans which gradually grew larger. 
Upon admission to the institute he was treated by 
radical operation and low power X-ray. He was 
clinically well for 7 years and then was lost trace ol. 

The 29 year old patient had an operation 19 
months before admission for phimosis. The incision 
healed with a warty growth which became ulcerated. 
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He was treated by amputation of the penis and low 
power X-ray and has been clinically well for 12 years 
8 months. 

The 28 year old patient was admitted 6 months 
after he noticed a lump in the groin. This metastatic 
growth in the groin had been removed and he was 
circumcised before admission. Upon admission he 
was treated with 200 kilovolt X-rays. He died in 3 
months. 


MISCELLANEOUS 


There was 1 case of carcinoma in the sacral 
region in a 30 year old female. Although 
biopsy showed carcinoma, we believe this may 
have been a malignant teratoma. Four 
months before admission this patient noticed 
severe pain and swelling of the hip. She was 
treated with the radium pack and died 5 
months after admission from progression of 
the disease. 

Another case, in a 30 year old male, was an 
adenocarcinoma of the left scapula. The 
growth had been removed at the time of 
admission; he was treated with 200 kilovolt 
X-rays, did not improve, and was lost trace of 
in 3 months. 

Another was a metastatic carcinoma of the 
neck in a 29 year old male. The primary 
source was not ascertained. He was treated 
with 200 kilovolt X-rays and died in 3 months. 

There were 6 cases of endothelioma: 3 in the 
lymph nodes in the neck, 2 in the thigh with 
metastases in the groin; and 1 in the soft tis- 
sues over the hip, in 7, 12, 14, 15, 21, and 29 
year old patients; 2 males, 4 females. All had 
histological sections, were treated with 200 
kilovolt X-rays and died in from 5 to 9 months 
from the time of admission from generalized 
metastases. 

BONE 

There were 48 primary bone sarcomata in 
patients under 30 years of age; 36 osteogenetic 
sarcomata (including 1 sclerosing type, 2 peri- 
theliomata, 1 myxofibrosarcoma); 3 osteo- 
chondrosarcomata; 3 chondrosarcomata; 1 
hereditary deforming chondrodysplasia with 
secondary chondrosarcoma of the femur; 5 
Ewing sarcomata. 

The 36 osteogenetic sarcomata involved the 
upper extremities in 9 patients (8 humerus, 1 
forearm); the axilla in 1 patient; the lower 
extremities in 19 patients (12 femur, 4 tibia, 
1 fibula and 2 foot); the ischium in 1 patient; 
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the ilium in 1 patient; the supra-orbital ridge 
in 1 patient, and the lower jaw in 4 patients. 
All of these tumors were far advanced on 
admission, 6 patients having metastases in 
the lungs in addition. 

In 6 cases the extremity was amputated and 
treated by irradiation, either 200 kilovolt 
X-rays or radium packs. Four of these pa- 
tients died: 1 in g months, 1 in 1 year, 1 in 1 
year 3 months, and 1 in 2 years, from metas- 
tases to the lungs, no recurrence on the stump. 


One patient was lost trace of in 1 year 6 months 
at which time he wrote he was feeling well; the other 
died 11 months after amputation from pulmonary 
tuberculosis, no recurrence of the malignancy at the 
time of death. 

In one case the tumor was removed from the right 
tibia followed by irradiation and this patient is now 
clinically well 1 year 6 months since admission. 

Sixteen other cases in which the tumor involved 
the extremity were treated by irradiation only. 
Thirteen died in less than a year; and 3 died in from 
1 to 2 years. 

In 1 case the tumor in the os calcis was removed 
surgically and then treated by radiation. The 
growth was arrested for 4 years when a bluish- 
looking tumor developed in the scar over the skin of the 
foot where it was irritated by the patient’s shoe. This 
grew with a sudden rapidity necessitating amputation 
of the leg. Patient was 6 months pregnant at the time 
of amputation and a normal child was born 5 months 
before her death from general metastases to the lungs 
and viscera 8 years 5 months after admission. 

The sclerosing osteogenetic sarcoma of the hu- 
merus which was treated by irradiation only, has 
been arrested for 3 years. 

One of the peritheliomata occurred in the fibula, 
was treated by means of the radium pack and then 
the leg was amputated elsewhere. The patient died 
2 weeks after amputation. 

The perithelioma in the femur was treated with 
200 kilovolt X-rays and the patient died 9 months 
after admission from progression of the lesion and 
metastases to the lungs. 

The tumor in the axilla was removed surgically 
and histologically showed osteogenetic sarcoma. 
The patient was then subjected to irradiation and 
has been clinically well for 2 years 4 months. This 
was a case of osteosarcoma in soft tissue but with no 
involvement of bone. 

The osteogenetic sarcoma of the ischium had 
metastasized to the lungs and pelvis at the time of 
admission. This was treated with irradiation but 
the patient died in 1 month. 

The tumor in the ilium also was treated by irradi- 
ation and is now progressing, 8 months after admis- 
sion. 

The sarcoma in the supra-orbital ridge was incised 
and some of the tumor tissue removed. It was then 
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treated by irradiation but the tumor progressed and 
the patient died in 1 year 11 months. 

Two of the jaw tumors were treated by irradia- 
tion only; 1 patient died in 3 months and 1 in 5 
months. One patient is living for 6 years with arrest 
of the tumor following biopsy and irradiation. One 
tumor was excised and the patient then subjected to 
irradiation. This patient died in 7 months. 


The symptoms in these cases were pain and 
swelling. Twenty-two patients gave a history 
of injury as the beginning of their illness: 8 
fell striking the diseased part, 7 gave a his- 
tory of muscle strain; 6, a blow; and 1 of being 
burned by the explosion of fire-works. 


One of the osteochondrosarcomata occurred in the 
humerus. This was treated by irradiation. The 
tumor process had apparently been arrested but 
was still present at the time of death from other 
causes 5 years 8 months after admission. 

The second osteochondrosarcoma occurred in the 
femur. This was treated by irradiation and the pa- 
tient died in 3 months. 

The third tumor occurred in the sacrum. The 
tumor was removed and then the patient was irradi- 
ated, and died in 9 months. There was a history of 
injury in 1 case. 

The three chondrosarcomata occurred in the 
sacroiliac region, sixth rib, and the tibia. All were 
treated with 200 kilovolt X-rays and died in 3 
months, 5 months, and 8 months respectively. There 
was a history of injury in 2 cases. 

The hereditary deforming chondrodysplasia with 
the secondary chondrosarcoma of the femur oc- 
curred in an 18 year old boy. This was treated by 
irradiation and amputation of the femur was advised 
but refused. The lesion is rapidly progressing now, 
1 year 8 months after admission. 


The five Ewing sarcomata occurred in 7, 11, 
12, 14, and 15 year old children; 3 in the tibia, 
1 in the femur, and 1 in the ischium. Four 


of them had a history of injury at the site of 
the tumor. 


One patient with a tumor in the tibia had the 
tumor removed by curettement and was then treated 
with 200 kilovolt X-rays. This child was clinically 
well for 2 years 11 months when there was a recur- 
rence and she died 3 years 4 months after admission 
from generalized metastases. 

Another patient with a lesion in the tibia was 
treated with irradiation and then the leg was ampu- 
tated. He lived 2 years 2 months when he died from 
lung metastases. 

The third patient with the tumor involving the 
tibia died in 2 months. He also was treated with 
200 kilovolt X-rays. 

The patient with the tumor in the femur died 7 
months after admission. There was some local im- 
provement following X-ray treatment. 

The fifth case, with the tumor in the ischium, is 
still alive 1 year 7 months after admission and has 
shown some local improvement following 200 kilo- 
volt X-ray treatment. 


MISCELLANEOUS SARCOMATA 


There were 72 cases of miscellaneous sar- 
comata, not included in any of the foregoing 
groups of cases reported in this paper. Twenty- 
six were lymphosarcomata; 4 wherein the 
biopsy showed lymphosarcoma but the blood 
pictures were that of aleuceemic leucemia; 4 
angiosarcomata; 2 mixed cell sarcomata, 6 
fibrosarcomata, 3 myxofibrosarcomata, 15 
spindle cell sarcomata, 8 neurofibrosarcomata, 
and 4 unclassified sarcomata, as follows: 

There were 26 cases of lymphosarcoma in 
patients under 30 years of age; 18 males and 
8 females. 

Nearly all of these patients gave the history 
of a painless swelling; only 2 gave the history 
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of any pain as the beginning of their illness. 
In 17 cases, the duration was less than 6 
months; in 7 cases for 1 year each; and 2 cases 
for 3 years each. All of these growths de- 
veloped rapidly. Twelve were noticed first in 
the neck; 1 in the parietal region, 2 over the 
scapula; 1 in the axilla; 1 in the forearm; 4 in 
the abdominal nodes; and 5 were lymphosar- 
comatosis, primary source unknown. With 
one exception—a leucocyte count of 26,600— 
the original leucocyte counts varied from 7,000 
to 18,900. Inonly 4 instances did the percentage 
of lymphocytes exceed 30. 

One case in this group was not treated. The 
others were treated by 200 kilovolt X-rays in 
23 cases and radium packs in 2 cases. In all 
of them there was marked regression of the 
tumors immediately following treatment but 
23 patients died from progressive anemia and 
general lymphosarcomatosis; 1 in 1 month, 6 
in 2 months, 5 in 3 months, 5 in 4 months, 1 in 
5 months, 1 in 6 months, 1 in 10 months, 2 in 
1 year, and 1 in 2 years 6 months. One pa- 
tient is living for 7 months since treatment, 
and another is living for 3 years 7 months but 
is still undergoing treatment from time to 
time. 

There were 4 cases in which the biopsy 
showed lymphosarcoma but the blood pictures 
in all assumed that of an aleucemic leucemia, 
the lymphocytes varying from 52 to 76 per 
cent. 


The disease occurred in a 23 year old female who 
died in 2 weeks following 200 kilovolt X-rays; a 12 
year old male who also died 2 weeks after admission; 
an 11 year old male who is living 7 years after admis- 
sion who was irradiated and is well 5 years since last 
treatment; and a 23 year old male who is living 5 
years after admission and is clinically well for 1 year 
since last treatment. 


There were 4 cases of angiosarcoma. 


One occurred on the cheek of a 5 year old female. 
This was removed surgically and treated prophy- 
lactically with a large amount of radon, lightly fil- 
tered, and the patient has remained clinically well for 
Il years. 

The next case of angiosarcoma occurred in an 11 
year old female. This child’s trouble began with 
abscesses on the vulva following an injury in the 
gymnasium after which a mass developed in the 
pelvis. Upon admission she had a generalized sar- 
comatosis. She was treated with 200 kilovolt X-rays 
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following which there was relief of pain and she 
gained some strength for a time. She died 8 months 
after admission and autopsy showed angiosarcoma 
involving the pelvis, lungs, ribs, bronchial glands, 
scalp, extradural space, brain, and tissues about the 
spine. 

The third case occurred in a 25 year old male in 
the tissue over the right scapular region. Following 
200 kilovolt X-rays over this area the tumor dis- 
appeared but the patient developed lung metastases 
and died 4 months after admission. 

The fourth case occurred over the ankle in a 21 
year old female. She was treated with radium packs 
with marked regression of the tumor. She was de- 
livered of a normal child 10 months after admission. 
During the latter months of her pregnancy and fol- 
lowing her delivery she was unable to report for ob- 
servation or treatment. The lesion progressed and 
the leg was amputated at another hospital. Five 
months later there are numerous and widespread 
metastases and patient is moribund. 


Three of these patients gave a history of in- 
jury as the beginning of their illness. 

There were 2 cases of mixed cell sarcoma; 1 
on the foot of a 24 year old male and one in 
the thigh of a 30 year old female. 


The lesion in the 24 year old male had existed 5 
years previous to admission, appearing as a swelling 
which followed an injury caused by dropping a sharp 
plank on his foot. This swelling grew gradually until 
9 months before admission to the institute, after 
which it grew rapidly. It was excised 1 week before 
admission. The scar was treated with low power 
filtered X-ray and appeared clinically well for 1 year 
10 months when there was a recurrence. Three years 
after admission lung metastases developed and the 
patient died; the lesion on the foot was not healed at 
the time of death. 

The lesion in the 30 year old female began as a 
hard lump on the thigh 21% years before admission. 
This remained stationary for 2 years after which it 
began to grow rapidly. The growth had been re- 
moved about 3 weeks before admission. Upon ad- 
mission, the incision was nearly healed and she was 
treated prophylactically with 200 kilovolt X-rays. 
There has been no recurrence up to the present time; 
2 years 5 months after admission. 


There were 6 cases of fibrosarcoma. These 
lesions occurred: 1 on the top of the head; 1 
over the eyebrow, 1 at the angle of the jaw, 
involving the bone; 1 over the shoulder, 1 in 
the thigh, and 1 in the abdominal wall. Two 
of these patients gave a history of injury as 
the beginning of their present illness. In all 
the cases the tumors were removed and 
treated with 200 kilovolt X-rays. Three of 
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Myxofibrosarcoma 





Spindle cell 





Neurofibrosarcoma 


Unclassified 


the patients are clinically well since treat- 
ment; 1 for 5 years, 1 for 1 year, and 1 for 7 
months. 


In 1 case the tumor has remained stationary since 
the time of admission, 1 year 2 months. The patient 
with the skull lesion died in 3% months and autopsy 
showed fibrosarcoma involving the dura mater. 

The patient in which the jaw bone was involved 
died 1 year 3 months after admission from progres- 
sion of the disease. 


There were 4 cases of myxofibrosarcoma. 
Two of these patients gave a history of injury 
as the beginning of their trouble. 


One of these lesions occurred in the ischiorectal 
space of a 17 months old female. The tumor was 
removed and treated with radium. She has been 
clinically well for 3 years without recurrence. One 
occurred over the sacrum of a 6 year old female, was 
removed surgically and treated with 200 kilovolt 
X-rays and has been clinically well for 4 months 
following last treatment. It is now 7 months since 
admission. 

The third occurred in a 20 year old female, at the 
knee. This was treated with the radium packs with 
no improvement. The leg was amputated elsewhere 
and the patient died 8 months after admission to our 
hospital from metastases into the chest. 

The fourth case was in the arm of a 29 year old 
female. This patient also had a carcinoma of the 
left breast which is reported in this paper with the 
breast lesions. The breast lesion was treated at our 
institution but at the time of admission, the arm had 
been amputated by shoulder girdle amputation. 
Sections of the lesion showed no bone formation. 
There has been no recurrence of the sarcoma for 10 
years. 


There were 15 cases of spindle cell sarcoma; 
1 of the jaw, 1 mastoid region, 1 frontal region, 
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3 arm, 2 axilla, 2 shoulder, 4 lumbar region, 
and 1 foot. Five patients gave a history of 
injury as the beginning of their present illness. 
One patient was not treated. The others were 
treated by the removal of the tumor followed 
by irradiation, either 200 kilovolt X-rays or 
radium packs. Eight of the patients died from 
the disease: 6 in less than a year, 1 in 12 years, 
and 1 in over 6 years. 


The patient who died 12 years after admission was 
clinically well for 9 years when there was a recur- 
rence which responded to further treatment and the 
local lesion was well at the time of death from liver 
and lung metastases. 

The patient who died 6 years 2 months after ad- 
mission died from metastases to the lungs and axilla, 
the lesion in the arm did not recur and had been 
clinically well for 4 years 4 months before death from 
metastases. Five of the patients are clinically well: 
2 for 14 years, 2 for 2 years, and 1 for 1 year. The 
other patient has been having palliation since admis- 
sion, 8 months ago. 


There were 8 cases of neurofibrosarcoma. 
Three of the patients gave a history of injury 
at the site of the lesion, previous to noticing 
the lesion. In 7 of the cases, the tumor was 
removed and irradiation treatment, either 200 
kilovolt X-rays or radium pack, was given. 


In 1 case irradiation only was given by means of 
200 kilovolt X-rays. This patient died 10 months 
after admission from rapid extension of the lesion 
throughout the abdomen. 

The others have been clinically well: 1 for 10 years, 
1 for 3 years, 2 for over 2 years, 2 for over 1 year, and 
1 has been receiving treatment over a period o! 4 
years. There is no progression of the disease in this 
latter case but nodules are still present. 
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There were 3 cases of unclassified sarcoma. 


One occurred in a 10 month old female following 
injury. The tumor involved the left temporal region 
and orbit, was hard and seemed attached to the bone 
but X-ray plates showed no destruction of bone. 
Section was taken but this tumor could not be defi- 
nitely classified. Treatment was by means of 200 
kilovolt X-rays. She died 2 years 3 months after 
admission from sarcomatosis. 

One occurred in the soft tissues of the hand of a 
15 year old girl and the metacarpal bones were in- 
volved secondarily. Treatment was by means of the 
radium packs. Marked regression of the tumor fol- 
lowed. Sixteen months after admission, the patient 
died from mediastinal and lung metastases. 

he third case occurred in the right thigh of a 22 
vear old female. This tumor was removed sur- 
gically and then treated with 200 kilovolt X-rays. 
It is now 5 months since admission and there is no 
recurrence since treatment. 


Table XVI shows the ages and sex of the 
sarcomata, excluding the bone sarcomata. 


HODGKIN’S DISEASE 


The total number of cases of Hodgkin’s 
disease admitted to the institute up to Octo- 
ber I, 1933, Was 137; 64 of these were in pa- 
tients 30 years of age or younger as shown in 
Table XVII; 39 males and 25 females. 

Hodgkin’s disease is a disease of the reticulo- 
endothelial system which is looked upon by 


some authorities as an infectious granuloma 
and by others, at least at times, as of distinct 
neoplastic origin, namely Hodgkin’s sarcoma 
(Ewing). Hodgkin’s disease may occur at any 
age; 47 per cent of our cases occurred before 
the age of 30. It is characterized by a large 
variety of symptoms. Zeigler, as quoted by 
Ewing, recognized an acute or chronic form. 
The duration varies from a few weeks in acute 
cases to many years, but is usually about 18 
months. In this disease the origin may be in 
the lymph nodes anywhere in the body but 
frequently in the beginning involves the cervi- 
cal, axillary, inguinal, mediastinal, or ab- 
dominal nodes. Eventually most cases show 
a generalized involvement, progressive anz- 
mia, chlorotic type or even sometimes assum- 
ing a pernicious type. In our experience, 
blood examinations showed loss of hemo- 
globin and red blood cells, the leucocytes 
varied from 2,500 to 128,000 but, contrary to 
some authors, lymphocytosis or eosinophilia 
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was rarely observed. An intense puritus is 
frequently associated with Hodgkin’s disease, 
early as well as late. Fever may be present 
early but is usually associated with the termi- 
nal stages. 

From the diagnostic point of view, the en- 
largement of the cervical chain, axilla, or 
inguinal nodes, which are painless, hard, and 
often associated with considerabie fibrosis, 
are common clinical findings. Biopsy is essen- 
tial in the diagnosis of Hodgkin’s disease. 

Irradiation in Hodgkin’s disease is of dis- 
tinct palliative value and is in all probability 
the best form of therapy today. The progno- 
sis is always grave. The majority of patients 
suffering from this disease succumb before the 
end of 3 years. 

Of the 64 cases of Hodgkin’s disease in pa- 
tients under 30 years of age: 5 were not 
treated, the 59 others were treated with 200 
kilovolt X-rays, with the following results: 
Forty-eight patients died: 21 in less than a 
year, 14 in 1 to 2 years, 7 in 2 to 3 years, 2 in 
3 to 4 years, 3 in 5 to 6 years, 1 in 6 to 7 years. 
Three were lost trace of: 1 after having pallia- 
tion for 2 years, 1 after being clinically well for 
1 year 5 months, 1 who was unimproved after 
treatment for 1 year. Eight are still alive: 
1 for 4 years but is now in the terminal stages 
of the disease, 1 for 3 years 4 months, feeling 
well, 1 for 1 year 9 months who is having pal- 
liation, 5 for less than a year since admission: 
2 are having palliation for 10 months and 11 
months, respectively, and 3 are not improving. 

Thirty-one cases are available for 5 year 
statistics; 4 or 12.8 per cent lived 5 years or 
more. ‘Thirty-nine cases are available for 3 
year statistics of which 8 or 20 per cent have 
lived 3 years or more. 
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LEUCAEMIA 

There were 20 cases of leuceemia in patients 
under 30 years of age: 11 lymphatic leuceemias, 
1 chloroma, and 8 myelogenous leuczemias. 
(See also under lymphosarcomata; 4 cases 
with aleucemic blood pictures.) 

Table XVIII shows the ages of these pa- 
tients: 11 males; 7 females. 

The patients suffering from lymphatic leu- 
cemia complained of weakness, loss of weight, 
pain in various parts of the body, and epis- 
taxis. The majority of these patients suffered 
from their symptoms for only a few months. 
Upon examination there was found enlarge- 
ment of the cervical, axillary, and inguinal 
nodes and enlargement of the spleen and liver. 
The original counts showed the hemoglobin 
ranged from 1o to 70 per cent; red blood count 
from 604,000 to 5,020,000; leucocyte count 
from 29,000 to 525,000; lymphocytes from 79 
to 98 per cent. Under X-ray treatment a 
marked drop in leucocyte counts was noted. 
All of the patients in this group died within 6 
weeks after admission. Six of the cases came 
to autopsy with the usual findings of a lym- 
phatic leucemia. 

X-ray treatments were given according to 
the total leucocyte count and the patient’s 
general physical condition; doses of 25 to 40 
per cent at 200 kilovolts. Patients were not 
treated if the total leucocyte fell below 30,000. 
Even in spite of this precaution, in a few in- 
stances, the reduction in the total leucocyte 
count continued until they showed a decided 
leucopenia. 

The chloroma occurred in a 5 year old fe- 
male. 

Her blood count on admission was: hemoglobin 
(Sahli) 70 per cent, red blood count 3,776,000; leu- 
cocyte count 27,000; myelocyte 1 per cent, polymor- 
phoneuclears 63 per cent, lymphocytes 30 per cent, 
monocytes 6 per cent. Following treatment with 200 
kilovolt X-rays over the orbit, lumbar and sacral 


regions, the leucocyte count went down to 17,000 
with a differential count of 64 per cent polymor- 
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phoneuclears, 22 per cent small lymphocytes, 14 per 
cent large lymphocytes, and the patient was much 
improved for almost 3 months when the symptoms 
recurred and she succumbed to the disease 4 months 
after she was admitted to the hospital. 


The patients suffering from myelogenous 
leucemia complained of the same symptoms 
except that most of them noticed enlargement 
of the abdomen and the duration of their 
symptoms was for a longer period of time, 
that is, from 6 months to 1 year and to 
months. 

The original leucocyte counts ranged from 
140,000 to 332,000. Following irradiation 
with 200 kilovolt X-rays, there was a reduc- 
tion in the total leucocyte counts and reduc- 
tion in the size of the spleen. These patients 
were not irradiated if their general condition 
did not warrant it or if the total leucocyte 
count was below 30,000. 

One of the patients died in 23 days from 
intestinal hemorrhage. The others lived from 
5 months to 21 months. One patient is still 
alive 1 year after admission. At present the 
spleen is markedly enlarged and the leucocyte 
count is 187,000, although at one time it was 
as low as 12,600. 

Two of these patients came to autopsy with 
the usual findings of myelogenous leucemia. 
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A STUDY OF THE ACTION 


OF ERGOT ON THE HUMAN 


PUERPERAL UTERUS’ 


ARTHUR K. KOFF, M.D., Cutcaco 
From the Johns Hopkins University, Department of Obstetrics, Baltimore, Maryland 


HE uncertainty concerning the thera- 
| peutic effects of various ergot prepara- 
tions on the human uterus has led some 
clinicians to question their clinical value. A 
number of factors contribute to this uncer- 
tainty. The nature of the active principles of 
ergot has been the source of much controversy 
during recent years. It follows, therefore, 
that since the active elements have not been 
conclusively established, the standardization 
of activity is difficult. This difficulty is in- 
creased by the fact that uteri in different 
physiological states of the same species, and 
in the same physiological states in different 
species, often give divergent results with the 
same agent. Again, findings in vitro and in 
vivo do not always correspond. It is obvious 
that the most desirable form of confirmation 
of experimental findings lies in their clinical 
applicability. The following study was under- 
taken in order to investigate the relative clin- 
ical value of various ergot preparations. 

A study of its history shows that ergot has 
some oxytocic effect on the human uterus. It 
was first described in Adam Lonicer’s Kreuter- 
buch published in 1582, where it was men- 
tioned as “a proved means of inducing pains 
of the womb.” In the 17th and 18th centuries, 
midwives in most of the European countries 
used homemade preparations of ergot to 
stimulate labor pains. However, it was not 
introduced into official medicine until the 
early part of the roth century. In 1808 there 
appeared in The Medical Repository of New 
York an account of “Pulvis Parturiens,” a 
remedy for quickening childbirth. This was 
published in the form of a letter from Dr. 
John Stearns, then a practitioner in Saratoga 
County, New York. Four years later Dr. 
Oliver Prescott of Boston read a “ Disserta- 
tion on the Natural History and Medicinal 
Effects of Ergot.’ Subsequently, ergot was 
used widely by physicians in this country to 
stimulate labor and to control postpartum 


hemorrhage. Today, of course, the dangers 
of administering ergot before the termination 
of labor are well known, and its use during 
this process has fallen into disrepute. 

The original edition of the U. S. Pharma- 
copoeia in 1820 was the first official publica- 
tion to admit ergot as a drug. Since this time 
a large amount of chemical and pharmacolog- 
ical work has been done to determine the 
nature of its active principles. It has been 
generally accepted that the activity of ergot 
lies in the alkaloidal fraction. Alkaloids were 
first shown to be present by Wenzell in 1864, 
but none was obtained in a state of purity 
until Tanret, in 1876, crystallized ergotinine, 
which proved to be practically inactive. 
Barger and Carr, in 1906, isolated an alkaloid 
in the form of a crystalline salt, named ergo- 
toxine. In the same year, Kraft showed this 
alkaloid to be a hydrate of the ergotinine 
described by Tanret. Ergotoxine was inves- 
tigated by Barger and Dale, who believed it 
to be the active principle of ergot because of 
its ability to stimulate smooth muscle, and 
particularly uterine muscle, of the experi- 
mental animals used. Stoll, in 1918, dis- 
covered a third alkaloid, ergotamine, which 
has a physiological activity indistinguishable 
from ergotoxine (Dale and Spiro, 1922; Moir 
1932). Until recently both ergotoxine and 
ergotamine were generally recognized as the 
active oxytocic principles of ergot. Still an- 
other ergot alkaloid, sensibamin, has recently 
been placed on the market as an oxytocic. 

Much interest was aroused when Moir, in 
1932, working on the human puerperal uterus, 
found that aqueous ergot preparations, such 
as the fluid extract of the British Pharma- 
copoeia showed an oxytocic effect far out ol 
proportion to the amount of ergotoxine and 
ergotamine present. This interested us in 
particular, since we have been using both 
aqueous and alcoholic preparations of ergot 
with apparently equally good clinical results. 


1Author is at present connected with the Department of Obstetrics and Gynecology, University of Chicago. 
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Diagram of apparatus used, showing position of hydrostatic bag in uterus. 


Stilette prevents bag from slipping down into cervix. 


When assayed for the specific alkaloids by the 
Broom-Clark method, the aqueous prepara- 
tion, ergotole, contained not over 0.15 milli- 
grams per cubic centimeter while the alco- 
holic preparation, fluid extract of ergot U.S.P., 
contained over o.5 milligrams per cubic centi- 
meter, both in terms of ergotoxine as a stand- 
ard. 

A review of the literature shows that the 
accuracy of conclusions drawn from clinical 
observations on the efficacy of these ergot 
preparations is subject to doubt. Therefore, 
it was decided to determine by a more direct 
method the relative oxytocic value of an 
aqueous extract (ergotole), U.S.P. fluid extract 
of ergot, and various other ergot preparations 
containing the isolated and presumably active 
alkaloids, ergotoxine, ergotamine, sensibamin. 


METHOD AND MATERIAL 


The experiments were performed during the 
normal puerperium on patients who had had 
short uncomplicated labors and afebrile post- 
partum courses. This group of cases was 
chosen for two reasons: first, because ergot 
preparations are used mainly during the 
puerperium; and second, because there was 
less danger of infecting the patient. In order 
to make results more comparable, each experi- 
ment was performed on the fifth or sixth day 
of the puerperium, and at least 2 hours after 
the intake of food. A modification of the 


method described by Bourne and Burn in 1927, 
and further elaborated by Moir in 1932, was 
used. A sterilized watch-shaped rubber bag 
was introduced through the cervix into the 
uterus by means of a stilette. The bag was 
connected by lead tubing to a mercury ma- 
nometer which was fitted with a float and 
marker for recording contractions on a revolv- 
ing smoked drum. The bag was inflated with 
water to a pressure equivalent to 20 milli- 
meters of mercury (Fig. 1). 

Sixty-two satisfactory experiments have 
been executed, and the following preparations 
have been tested in the stated number of 
cases. 

1. Fluid extract of ergot U.S.P. 

2. Ergotole—8 cases. 

3. Ergotamine tartrate—1o cases. 

4. Ergotoxine ethane-sulphonate—8 cases. 

5. Ernutin (a preparation which contains 
histamine, tyramine, and ergotoxine) 3 cases. 

6. Histamine—4 cases. 

7. Sensibamin—6 cases. 

8. An ergot preparation! from which all the 
alkaloids were removed—4 cases. 

9. A preparation! which contained all the 
alkaloids of ergot—4 cases. 

10. A preparation! containing the alkaloids 
of ergot except ergotoxine—2 cases. 


1O Cases. 


1Prepared by Professor Marvin R. Thompson, Department of Phar- 
macology, University of Maryland. The pharmacology and chemistry 
of these preparations is being reported elsewhere by Dr. Thompson. 





SURGERY, 


tived Ext. Ergol T Us.P 


Icc ORALLY 
5 


Fig. 2. Fluid extract of ergot U.S 


GYNECOLOGY AND OBSTETRICS 


P., 1 cubic centimeter (equivalent to 0.5 milligram specific alkaloids by assay). 


Oral administration. Onset of contractions in 5% minutes. Rise above base line indicated slight tonus. Regular and 


intermittent contractions lasted over 2 hours. 
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Fig. 3. 
Oral administration. Contractions began in 6 minutes. 
This is typical fluid extract curve. 


11. A synthetic preparation resembling 
fluid extract of ergot—3 cases. 

In most cases a different patient was used 
for each test because the long duration of the 
action of some of these preparations prevented 
the recording of two experiments on one indi- 
vidual. No 2 patients produced exactly the 
same type of tracing. One uterus was entirely 
inactive, another very active. In general, 
three types of physiological reactions oc- 
curred: (1) Very active uteri showed contrac- 
tions every 2 to 3 minutes. (2) Moderately 
active uteri showed strong contractions every 
15 to 20 minutes. (3) Inactive uteri showed 
occasional weak contractions or none at all. 

The effects of these ergot preparations are 
illustrated on the inactive uterus only since 
the results are more comparable. When pos- 


Fluid extract of ergot U.S.P., 4 cubic centimeters (equivalent to 2.0 milligrams specific alkaloid by assay). 
Rise above base line indicated sustained tonic contractions. 
Duration of tetany 1 hour and 59 minutes. 


sible each ergot preparation was tested by 
oral, subcutaneous, intramuscular, and intra- 
venous administration. 


ORAL ADMINISTRATION OF ERGOT 
PREPARATIONS 


From Figures 2 and 3, it may be seen that 
fluid extract of ergot standardized to contain 
o.5 milligrams per cubic centimeter of specific 
alkaloids produced the expected degree of oxy- 
tocic effect. However, ergotole, (Figs. 4 and 5) 
an aqueous preparation containing not over 
0.15 milligrams per cubic centimeter (14 the 
value in terms of specific alkaloidal content) 
produced almost exactly the same effect from 
the standpoint of the onset, duration, and de- 
gree of tonic contractions of the uterus. It is 
surprising, as Moir (1932) pointed out, that 
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Fig. 4. Aqueous extract (ergotole), 1 cubic centimeter (equivalent to 0.15 milligram specific alkaloids by assay). Oral 
administration. Contractions began in 9 minutes. Absence of rise above base line indicated lack of tonus increase 
(compare with Fig. 1). Contractions continued for over 2 hours. 


Fig. 5. 


Ergotole, 4 cubic centimeters (equivalent to 0.6 milligram specific alkaloids). Oral administration. Con- 


tractions began in 14 minutes. Rise above base line indicated sustained tonic contractions. Duration of tetany 1 hour 


and 6 minutes. 


aqueous preparations of ergot which contain 
very small amounts of the presumably active 
principles should have an oxytocic effect that 
is so great. Our experiments have demon- 
strated that this effect is far out of proportion 
to the amount of the so called specific alka- 
loids present in solution (Fig. 6). 

The observations recorded in Figures 6, 7, 8, 
and g indicate that ergotamine, ergotoxine, 
and sensibamin given by mouth, even in large 
doses, do not exert rapid or great enough oxy- 
tocic effect to be of clinical value in obstetrics. 
This work substantiates the statement of 
Moir that “Oral administration of ergotoxine 
and ergotamine even in doses of 2 milligrams 
did not yield consistent results.’’ We wish to 


draw particular attention to Figure 8 which 
compares the effect of 2 milligrams of the 
specific alkaloid ergotamine tartrate with that 
of 4 cubic centimeters of the aqueous prepara- 
tion (4 cubic centimeters contains 0.64 milli- 
grams of specific alkaloid). Here, the rapid 
and powerful effect of the aqueous prepara- 
tion when compared with the absence of any 
effect from administration of the specific alka- 
loid is striking evidence that ergotamine is 
not responsible for the major oxytocic action 
of ergot. 

On the basis of pharmacological investiga- 
tion, it has been generally accepted that 
ergotoxine, or ergotamine, was essential for the 
efficacy of ergot preparations. Preparations 
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Fig. 6. Ergotoxine ethane sulphonate, 3 milligrams orally. Onset of contractions occurred in 54 minutes. No 
sustained rise above the base line indicated lack of tonus increase. Contractions are intermittent and irregular. (Three 
milligrams of ergotoxine is equivalent by assay to 20 cubic centimeters aqueous preparation.) Tracing was continuous 
but only sections of it are shown as indicated by the record. 


_ Fig. 7. Ergotamine tartrate, 6 milligrams orally. Contractions began in 43 minutes. No rise above the base line 
indicated lack of tonus increase. Duration of contractions was 2 hours. (Six milligrams ergotamine is equivalent to 12 


cubic centimeters U.S.P. fluid extract of ergot.) 


containing negligible quantities of these alka- 
loids were therefore considered inert by many 
authorities. Contrary to this opinion, admin- 
istration of aqueous preparations containing 
insignificant amounts of the specific alkaloids 
produces a degree of uterine muscle spasm 
considerably in excess of that produced by the 
alkaloids ergotoxine, ergotamine, and sensi- 
bamin. This suggests that ergot may contain 
a substance hitherto unidentified which is re- 
sponsible for the major oxytocic effect. 

In general, it may be said that when given 
orally in proper dosage (4 cubic centimeters 
or over), both the aqueous preparation, ergo- 
tole, and U.S.P. fluid extract of ergot produce 
a rapid and powerful oxytocic effect. On the 
other hand, the action of ergotamine, ergo- 
toxine, and sensibamin by oral administra- 
tion is so slow and inconsistent that the 
clinical use of these drugs when given by 
mouth seems of doubtful value. 


INTRAMUSCULAR ADMINISTRATION OF ERGOT 
PREPARATIONS 

It has been possible to obtain consistently 
good results by intramuscular administration 
of these alkaloids (ergotoxine ethane sulphon- 
ate, ergotamine tartrate [gynergen], sensi- 
bamin) only in doses of 2 milligrams or over 
(Figs. 10, 11, and 12). In some of these cases, 
shortly after administration, the patients de- 
veloped headaches, blurring of vision and 
nausea, particularly after the administration 
of ergotamine. The results shown here and 
the numerous clinical reports on ergotoxine 
and ergotamine leave no doubt that these 
alkaloids are effective parenterally. Never- 
theless, these alkaloids were practically in- 
active by mouth, and administration by the 
intramuscular route was often associated with 
toxic symptoms. These facts render these 
drugs less valuable and less dependable. The 
fact that no symptoms occurred when large 
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Fig. 8. Ergotamine tartrate, 2 milligrams orally. No contractions during 1 hour. Four cubic centimeters aqueous 
ergot given to same patient for comparison of effect. Contractions began in 12 minutes. Marked rise in base line 
indicating tonic contractions. (Two milligrams ergotamine is equivalent by assay to 13 cubic centimeters aqueous 


ergot [ergotole].) 


Fig. 9. Sensibamin, 4 cubic centimeters (2 milligrams) orally. Contractions began in 30 minutes. No rise in base 
line. Four cubic centimeters ergotole given as control. Onset of contractions in 6 minutes followed by strong tetany. 


Only sections of tracings are shown. 


doses of ergotoxine and ergotamine were given 
by mouth would seem to indicate that these 
alkaloids are probably very slowly absorbed 
from the intestine. Burn, in 1929, estimated 
that something like 30 per cent is absorbed 
from the cat’s intestine. Nevertheless, taking 
this into consideration one should obtain better 
results than those heretofore shown from the 
large doses administered by mouth. 

It has been claimed by some authors (Jaeger, 
1913) that the oxytocic effect of ergot is due 
to histamine. Thompson found in a series of 
10 ergot samples a percentage of histamine 
ranging from 0.012 to 0.150. In our experience 
histamine exerted no oxytocic effect by mouth, 
and only a transitory effect when given intra- 
muscularly, as was emphasized by Thompson 
in 1930 (Fig. 13). 


ORAL ADMINISTRATION OF ERGOT FRACTIONS 


It is clear from this study that when given 
orally and subcutaneously aqueous ergot 
preparations which contain not more than 


traces of ergotoxine and ergotamine show an 
oxytocic effect far out of proportion to the 
activity exhibited by the specific alkaloids 
present in the solution. These alkaloids—ergo- 
tamine, ergotoxine, sensibamin—are prac- 
tically inactive by mouth. Moreover, they 
do not stimulate the uterus to the expected 
pharmacological activity when given by either 
the intramuscular or intravenous route. This 
suggests that the action of ergot cannot be 
entirely due to ergotoxine, ergotamine, or 
sensibamin. In fact it implies the presence 
of some more active substance, probably 
water soluble, since aqueous ergot prepara- 
tions were very active. With this in mind an 
attempt was made to divide ergot into frac- 
tions in order to determine as much as possible 
the identity of the unknown principle. 

Through the courtesy of Dr. Marvin 
Thompson three fractions' were obtained for 
testing: 


1The chemical and pharmacological details regarding these fractions 
were presented before the scientific section, annual meeting of the Ameri- 
can Pharmaceutical Association at Washington, D. C. ,and are in press. 
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Fig. 10. Ergotoxine ethane sulphonate, 2 milligrams intramuscularly. Contractions began in 13 minutes. Rise above 


the base line indicated increase in tonus. 


Tetany for 34 minutes followed by strong intermittent contractions. 


Fig. 11. Ergotamine tartrate (gynergen), 2 milligrams intramuscularly. Contractions began in 10 minutes. Contrac- 
tions at first strong and intermittent followed by a period of tetany lasting 65 minutes. 


1. Alkaloid-free fraction containing essen- 
tially all extractives of ergot except the total 
alkaloids (Fig. 14). 

2. Total alkaloidal fraction remaining after 
removal of fraction 1 (Fig. 14). 

3. A fraction resulting after the chemical 
removal of essentially all of the ergotoxine, 
ergotinine and ergotaminine from fraction 
2 (Fig. 15). 

Each fraction was made up so that the 
dosage of 1 cubic centimeter was equivalent 
to its amount in 1 gram of crude ergot. 

From Figure 14 it may be seen that the frac- 
tion of ergot that did not contain alkaloids 
was absolutely inactive. Since the alkaloidal 
fraction did produce as rapid and powerful an 
effect as that obtained by oral administration 


of aqueous and alcoholic whole extracts of 
ergot one may say, unequivocally, that the 
activity of ergot lies in, or is associated with, 
this alkaloidal fraction (Fig. 14). It is probably 
true that during the process of extraction some 
of the activity is lost. It is evident, as shown 
in Figure 15, that even though the ergotoxine 
was removed the remaining alkaloidal fraction 
had a high degree of activity. As far as we 
can make out this alkaloidal fraction is re- 
sponsible for most of the oxytocic action of 
ergot. 
EVALUATION 

It is the custom of most obstetricians to 
prescribe ergot preparations following the 
third stage of labor in order to produce tonic 
contractions of the uterus. The objects of 
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Fig. 12. Sensibamin, 2 cubic centimeters intramuscularly. 


hour and 46 minutes. 


Contractions began in 6% minutes. Strong tetany for 1 
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Fig. 13. Histamine, 1 milligram intramuscularly. Contractions began in 1% minutes. Rise in base line indicated 
tetany which lasted 6 minutes followed by weak, irregular contractions. Comparison of the effect of 4 cubic centimeters 
ergotole on the same patient. Tracing is continuous but only parts are shown. 


this treatment are mainly to control im- 
mediate and delayed postpartum bleeding, 
to favor involution of the uterus, to diminish 
the likelihood of postpartum infection by ex- 
pelling retained lochia. Moreover, in some 
clinics ergot preparations are given in order to 
complete abortions in cases in which secun- 
dines are retained. Practically all authorities 
deprecate strongly the use of ergot during any 
stage of labor, mainly because of the danger 
of rupture of the uterus and asphyxia to the 
child due to tetanic contractions of the uter- 
ine muscle. 

It should be stated here that we consider 
an oxytocic drug clinically valuable when its 
action is rapid and consistent, and the con- 
tractions tetanic and of long duration. For 
the control of hemorrhage, rapid action and 
tetanic contractions are obviously necessary. 
Any drug that produces only intermittent 
contractions will allow bleeding to take place 
during the intervals and is therefore of little 
value. It is generally stated that drugs which 


exert a prolonged and tetanic effect are more 
desirable in furthering involution. This 
opinion is probably based on the observation 
that postpartum uteri involute more rapidly 
when strongly contracted. 

The task of evaluating clinical reports on 
the merits of various ergot preparations is 
difficult mainly because a large number of the 
constituents extractable from the crude drug 
exert a greater or lesser degree of oxytocic 
effect. Numerous attempts have been made 
to isolate the specific or active principles, and 
on the basis of the pharmacological results on 
laboratory animals most of these extractives 
have been given a fair clinical trial. These 
extractable constituents of ergot were classi- 
fied by Thompson (1930) as follows: 

1. Specific alkaloids such as ergotoxine, 
ergotinine, ergotamine, and ergotaminine. 

2. Non-specific amines such as histamine, 
tyramine, acetyl choline. 

3. Inert extractions. These consist of one 
or more pigments, 10 to 35 per cent of fixed 
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Fig. 14. Fraction 1 (alkaloid free), 10 cubic centimeters orally. There was no stimulation of uterine muscle indicat- 


ing lack of oxytocic activity. 


Compare effect of 4 cubic centimeters alkaloidal fraction No. 2. Contractions began in 8 


minutes. Strong intermittent contractions with marked rise in the base line indicated uterine muscle spasm. 


oil, small amounts of inorganic salts and ap- 
preciable quantities of proteinogenous sub- 
stances. 

On the basis of pharmacological studies of 


the specific alkaloids only ergotoxine and° 


ergotamine stimulate uterine contractions. 
Of the non-specific amines, histamine and 
tyramine exert a weak oxytocic effect. 

Very few reports on the clinical action of 
ergotoxine are available. Kehrer (1911) found 
that injections of 1 to 2 milligrams were in- 
effective. Sharp (1911) found its action when 
injected more prompt but weaker than whole 
ergot preparations. Moir (1932) discovered 
ergotoxine to be very active when given par- 
enterally but practically inactive by mouth. 
Using muscle strips from the human uterus, 
Robson (1933) found ergotoxine to be very 
active in vitro. 

Jaeger (1913), Bourne and Burn (1927), 
and others found that hypodermic adminis- 
trations of histamine stimulated the uterus 
during labor but noted unpleasant side effects 
such as headaches, flushing, and nausea. 
Kehrer (1911) on the other hand, was unable 


to confirm the findings of uterine stimulation.° 


Using tyramine, Heimann (1912) concluded 
that this drug produced a desirable oxytocic 
effect (without the toxic effects of histamine). 

Since the isolation of ergotamine in 1918, 
numerous favorable clinical reports have ap- 
peared with both intramuscular, and oral ad- 
ministration of this drug. Hellman (1927) 
recommends ergotamine for postpartum hem- 


orrhage, incomplete abortion, menorrhagia, 
and metrorrhagia. According to this author, 
hypodermic and oral administration are of 
equal value. Turolt (1923) makes the same 
recommendations and uses ergotamine suc- 
cessfully in the completion of incomplete 
abortion. Bourne and Burn (1927) state that 
ergotamine produced a powerful contraction 
of the uterus for 16 hours during the first stage 
of labor when 1 milligram was injected intra- 
muscularly. Suchs (1932) found that gynergen 
(ergotamine tartrate) when given by mouth 
increased the rate of involution of the puer- 
peral uterus. Moir (1932) discovered that 
ergotamine, when given by mouth, exerted a 
very weak effect, and was quite active when 
injected intravenously or intramuscularly. 
On the other hand, Adair and Davis (1934), 
also recording contractions by means of a 
balloon in the uterine cavity connected to a 
recording manometer, were unable to show 
any effect on the contractions or muscle tone 
of the uterus by injection of 1 cubic centi- 
meter of gynergen intramuscularly. 

One can readily understand that from these 
divergent results of clinical investigation it is 
difficult to draw very definite conclusions 
Nevertheless, on the basis of the pharma- 
cological and clinical data, both ergotamine 
and ergotoxine have become generally recog- 
nized as the active or specific principles 
mainly responsible for the major oxytocic 
effect of ergot. As a result, an attempt has 
been made to standardize ergot with respect 
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Fig. 14, continued. 


to the specific alkaloidal content. The U.S.P. 
fluid extract of ergot in order to be official is 
standardized so that each cubic centimeter 
must contain the pharmacological equivalent 
of at least 0.5 milligram of these alkaloids. 
Though U.S.P. fluid extract of ergot is very 
active, we believe this standard to be of little 
value, particularly since oral administration 
of aqueous extracts of ergot produces more 
rapid and more powerful uterine contractions 


than the specific alkaloids given in the same 


manner. Since it is well known that the ex- 
traction of ergot with water removes the non- 
specific amines and appreciable amounts of 
inert material, but only insignificant amounts 
of the supposed all-important alkaloids (ergo- 
toxin and ergotamine), the powerful oxy- 
tocic effect of aqueous extracts suggests the 
presence of an active constituent of ergot as 
yet unidentified. Moreover, the rapid, power- 
ful, and persistent stimulation of the human 
puerperal uterus by aqueous extracts makes 
it doubtful that either ergotoxine or ergo- 
tamine are responsible for more than a slight 
oxytocic effect. 

The division by Thompson of ergot into the 
non-alkaloidal and alkaloidal fractions shows 
clearly that the former is inert while the latter 
contains the active principle. Whether or not 
this unknown is an alkaloid, or some chemical 
substance closely associated with the alka- 
loidal fraction, is at present not clear. It is 
seen by comparing the tracings of fluid ex- 


tract of ergot and the alkaloidal fraction that 
during the process of extraction of the latter 
a large amount of oxytocic activity is lost. 
Bio-assay shows that this loss is not in terms 
of ergotoxine or ergotamine. Moreover, a 
synthetic preparation of ergot containing the 
non-alkaloidal fraction to which were added 
ergotoxine ethane sulphonate, ergotamine tar- 
trate, and histamine in approximately the 
proportions found in U.S.P. fluid extract of 
ergot was practically inactive when given by 
mouth. This observation eliminates the pos- 
sibility that synergism between ergotoxine, 
ergotamine, and histamine on the one hand, 
and substances in the non-specific portion on 
the other hand, is responsible for the oxy- 
tocic effect of fluid extract of ergot. More- 
over, it supports the view that the major 
oxytocic activity of ergot is due to a chemical 
substance as yet unidentified. Until this new 
principle is isolated, and an accurate method 
of standardization found, it is probably wiser 
for clinicians to use extracts of whole ergot. 


SUMMARY AND CONCLUSIONS 


1. Oral administration of fluid extract of 
ergot U.S.P. and aqueous ergotole produces 
remarkable activity in stimulating contrac- 
tions of the human puerperal uterus. 

The onset of contractions varies from 6 to 
14 minutes. The contractions are tonic, and 
the tonus is of long duration. The optimum 
dosage is between 4 and 8 cubic centimeters 





The uteri were inactive and 


Drug 
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TABLE I.—RESULTS 
Table I is a tabulation of 39 experiments all done on the sixth day of the puerperium. 





Dose 


practically in the same physiological state. 








Mode of 
administration 


Time of 
onset 


Duration of 
tetany 


Remarks 





Fluid extract ergot U.S.P. 


| 1 c.cm. (0.5 mgm.) 


Oral 


5% min, 


None 


Intermittent strong contractions 





Fluid extract ergot U.S.P. 


| 2 c.cm. (1.1 mgm.) 


Oral 


8 min. 


Slight, 15 min. 


Intermittent strong contractions 





Fluid extract ergot U.S.P. 


3 c.cm., (1.5 mgm.) 


Oral 


o min. 


1 hr. 15 min. 


Tetany, followed by strong contractions 





Fluid extract ergot U.S.P. 


4¢.cm. (2 mgm.) 


Oral 


6 min. 


t hr. 59 min. 


Tetany, followed by strong contractions 





Fluid extract ergot U.S.P. 


4.¢.cm. (2 mgm.) 


Oral 


in.| 1 hr. 53 min. 


Tetany, followed by strong contractions 





Fluid extract ergot U.S.P. 


8 c.cm. (4 mgm.) 


Oral 


in.| 2 hrs. plus 


Tetany, followed by strong contractions 





Aqueous ergot (ergotole ) 


I c.cm. (0.15 mgm.) 


Oral 


in.| None 


Strong contractions every 2 to 3 minutes 





Aqueous ergot (ergotole) 


2 c.cm. (0.3 mgm.) 


Oral 


in.| Transitory 


Strong contractions every 2 to 3 minutes 





Aqueous ergot (ergotole) 


4c.cm. (0.6 mgm.) 


Oral 


in.| 1 hr. 6 min. 


Tetany, followed by strong contractions 





Aqueous ergot (ergotole) 


4¢.cm. (0.6 mgm.) 


Oral 


1 hr. plus 


Tetany 





Aqueous ergot (ergotole) 


4.c.cm. (0.6 mgm.) 


Oral 


in.| t hr. 40 min. 


Tetany, followed by strong contractions 





Aqueous ergot (ergotole) 


Aqueous ergot (ergotole) 





4c.cm. (0.6 mgm.) 


Oral 


in.| 20 min. plus 


Tetany 





5 c.cm. (0.75 mgm.) 





Oral 


1 hr. 10 min. 


Tetany, followed by strong contractions 





Aqueous ergot (ergotole) 


Aqueous ergot (ergotole) 





Aqueous ergot (ergotole) 





6 c.cm. (0.9 mgm.) 


Oral 


in.| Over 2 hrs. 


Strong tetany 





| 8 c.cm. (1.2 mgm.) 


Oral 


1 hr. 50 min. 


Strong tetany 





| ro m. (.1 mgm.) 


Subcutaneous 


in.| 30 min. 


Gradual onset of contractions 





Aqueous ergot (ergotole) 





Ergotoxine ethane sulphonate 





ro m. (.1 mgm.) 


Intramuscular 


in.| 40 min. 


Gradual onset of contractions 





| 
| I mgm. 


Oral 


in.| None 


Occasional weak contraction 





Ergotoxine ethane sulphonate 


| 2 mgm. 





Ergotoxine ethane sulphonate 





Ergotoxine ethane sulphonate 


Oral 


in.| Transitory 


Weak contractions every 3 min. 





| 3 mgm. 


Oral 


in.| Transitory 





Strong intermittent contractions 2 to 3 


min. 








Ergotoxine ethane sulphonate 


Intramuscular 


in.| Transitory 


Weak intermittent contractions 





Intramuscular 


in.| 1 hr. 


Strong contractions followed by tetany 





Ergotoxine ethane sulphonate 


Intramuscular 


in.| 30 min. 


Gradual onset of contractions 





Ergotoxine ethane sulphonate 


Intravenous 


in.| 30 min. 


Gradual onset of contractions 








Ergotamine tartrate (gynergen) 


Oral 


in.| None 


Weak contractions every 3 to 5 min. 





Ergotamine tartrate (gynergen) 


2 mgm. 


Oral 


in.| None 


No contractions in 1 hr. 5 min. 





Ergotamine tartrate (gynergen) 


6 mgm. 


Oral 


in.| None 


Strong irregular contractions disap- 
pearing in 2 hrs. 





Ergotamine tartrate (gynergen) 


I mgm. 


Intramuscular 


in.| 25 min. 


Gradual onset 








Ergotamine tartrate (gynergen) 


2 mgm. 





Intramuscular 


in.| 65 min. 


Gradual onset. Strong contractions fol- 
lowed by tetany 





Ergotamine tartrate (gynergen) 


10 m. (.6 mgm.) 


Intravenous 


in.| 20 min 


Gradual onset 





Sensibamin (ergone) _ 


4.¢.cm. 


Oral 


in.| None 


Irregular weak contractions 





Sensibamin (ergone) 


I c.cm. 


| Intramuscular 


in.| Transitory 


Good contractions 





Sensibamin (ergone) 
Ernutin _ 
Histamine 


2c. cm. 


| 
Intramuscular 


in.| 1 hr. 46 min. 


Strong contractions 





| 2 c.cm. (1.2 mgm.) 


Oral 


in.| None 


‘Weak contractions 





| I mgm. 





Histamine 


‘Intramuscular 


6 min. 


Tetany followed by weak contraction 





| 2 mgm. 


Oral 


No effect 


No effect 








Alkaloidal free ergot fraction 1 





Alkaloidal free ergot fraction 1 


Alkaloidal fraction 2 


| 10 c.cm. (o mgm.) 


Oral 


No effect 


No effect in 2 hrs. 





| 4.c.cm. (2 mgm.) 





Alkaloidal fraction 3. 
move: 


Ergotoxine re- 


_|.15.¢.cm. (o mgm.) 


Oral 
Oral 


No effect 


No effect in 2 hrs. 








.| 40 min. 


Gradual onset of tonic contractions 





Sc.cm. (2.5 mgm.) 





Alkaloidal fraction 3. 
moved 


Ergotoxine re- 








Oral 





in.| 37 min. 


Tetany alternating with contraction 





6 c.cm. (trace) 


Oral 


in.| 38 min. 





Tetany alternating with contractions 





All preparations except those prepared by Dr. M. Thompson were obtained from the Johns Hopkins Hospital phar- 
macy. Ergotole and fluid extract of ergot were assayed by the Broom-Clark method. Ergotole contains not over 0.15 
mgm. per c.cm. of ergotoxine. Fluid extract Ergot U.S.P. contains not less than 0.5 mgm. per c.cm. of ergotoxine. Equiv2- 
lents given in mgm. in this table are on basis of assay by the Broom-Clark method. 
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Fig. 15. Fraction 3 (total alkaloids with most of the ergotoxine removed), 4 cubic centimeters orally. Contractions 
began in 13 minutes. Strong contractions alternating with periods of tetany lasted over 3 hours, 20 minutes. 


2. Oral administration of ergotoxine, ergo- 
tamine, and sensibamin give slow and variable 
results. The onset of their action varies be- 
tween 25 and 55 minutes. The contractions 
are weak and irregular and tonus is absent. 
These drugs given by mouth are of no clinical 
value in the puerperium. 

3. Aqueous ergot prepsrations induce an 
activity far out of proportion to the amount 
of the hitherto identified specific alkaloids 
present in the solution. This fact suggests 
that ergot also contains an unidentified active 
principle. 

4. Ergotoxine, ergotamine, and sensibamin 
by intramuscular and intravenous routes are 
indistinguishable from each other in their oxy- 
tocic effect on the postpartum uterus. Dosage 
of 2 milligrams of these alkaloids by the intra- 
muscular route in the majority of cases pro- 
duces a good clinical effect, but unpleasant 
side effects with this dosage are occasionally 
experienced. In doses of less than 2 milli- 
grams the results are often variable. 

5. Fluid extract of ergot U.S.P., and aque- 
ous extract (ergotole) produce a more rapid, 
stronger, and lasting effect by mouth than 
ergotamine, ergotoxine, and sensibamin when 
given by the intramuscular route. 

6. Histamine, when given by mouth, is in- 
active, and by the intramuscular route has a 
rapid but slight, oxytocic effect. 

7. Fractions of ergot containing no alka- 
loids, as determined by the Thompson method 
of extraction, when given by mouth in large 
doses, exert no oxytocic effect. 


8. Fractions of ergot containing nothing 
but the total alkaloids exert an oxytocic 
effect similar to the U.S.P. fluid extract of 
ergot, and to aqueous extract. This indicates 
that the active principle is either an alkaloid, 
or some chemical substance closely associated 
with the alkaloidal fraction. 

g. Alkaloidal fractions, ergotoxine having 
been removed, exert an oxytocic effect iden- 
tical with that produced when ergotoxine is 
present. This indicates that ergotoxine is not 
responsible for the major effects. 
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THE PRESENT STATUS OF THE STERILITY OF 
SURGICAL CATGUT SUTURES 


WitH PARTICULAR REFERENCE TO AMERICAN MADE CatTGuT 


RALPH OAKLEY CLOCK, M.D., F.A.C.P., New York 


S a result of his finding (6) virulent 
A spore-forming anaerobic bacteria of the 
gas gangrene group in a batch of catgut 
sutures used in the operative wounds of 5 pa- 
tients in a New York City hospital, and in 
whom fatal gas gangrene occurred—coupled 
with his recovery of the same organism from 
one of the fatal cases—a comprehensive study 
of the sterility of catgut was proposed by Dr. 
Frank L. Meleney. His aim was “that it 
shall not be possible for anyone to buy on the 
market catgut that is not absolutely sterile” 
(4). 

At the Clinical Congress of the American 
College of Surgeons in 1929, Meleney (4) 
reported the results of his preliminary study. 
He stated: 


The Hospital Standardization Committee of the 
American College of Surgeons promised that if the 
results of this study were entirely satisfactory they 
would recommend the products of only those firms 
which were willing to subject their goods to this test, 
not occasionally, but with specimens from every 
single sterilized batch of material. It was felt that 
all of the reputable firms would be willing to follow 
the lead in the matter and adopt the standard test 
and any firms which did not fall into line would find 
no market for their goods. If hospitals and doctors 


the country over then followed the advice of the com- 
mittee'they could buy catgut with perfect confidence 
and perfect security, and the risk of fatal accidents 
such as I have described would be reduced to a 
minimum. 


Later, Meleney and Chatfield (5) submitted 
an effective test for the sterility of catgut and 
reported that the products of ten firms had 
been found sterile, while the sutures of seven 
firms proved to be non-sterile when subjected 
to this test. 

In view of this excellent and comprehensive 
bacteriological study, it is most unfortunate 
that the Meleney and Chatfield technique was 
not adopted as a standard method to be en- 
forced by some controlling authority. As so 
aptly stated by Meleney (4): 


I believe that you will all agree with me in this, 
that there should never be any competition of catgut 
firms in the matter of sterility. Their products may 
vie with one another with respect to other physical 
characteristics—tensile strength, absorbability, and 
what not, but they should all have the common 
factor of sterility. There is no relativity about ster- 


* ility; it is an absolute term which means the absence 


of living elements. 


For the purpose of determining the practical 
value of the Meleney and Chatfield test for 
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rABLE I.—-TOTAL QUANTITY TESTED OF THE 
TWELVE AMERICAN BRANDS OF CATGUT 
SUTURES 
Number of 
sutures 
87 916 
IOI 1,064 
142 1,482 
136 1,330 
139 1,392 


6,184 


Number 
of lots 


WRN iiiec daw inde seen we 605 


the sterility of catgut, especially since it was 
proposed to establish the test as a standard, 
it seemed highly desirable to apply this tech- 
nique to a large number of lots of sutures of 
all of the American brands over a considerable 
period of time. I decided to undertake such 
an investigation and, beginning early in 1930 
and continuing each year thereafter, I pur- 
chased periodically in the open market several 
lots of sutures of each of the twelve American 
brands of catgut. 

During the course of this investigation, I 
made an intensive study of the possibility of 
effectively sterilizing catgut by means of 
chemical treatment. My research on that 


subject (2) showed the necessity of making 


chemical analyses of some of the sutures before 
subjecting the lot to bacteriological examina- 
tion; and it also emphasized the importance of 
using, as a preliminary step in the technique, 
suitable neutralizing fluids to dissolve and 
remove any chemical with which the sutures 
might be impregnated. Further, I devised 
and recommended three additional controls 
as further safeguards for use with the Meleney 
and Chatfield test. 

The present investigation involved a total 
of 605 lots comprising 6,184 catgut sutures, 
tested during a period of five consecutive 
years including 1930, 1931, 1932, 1933, and 
1934 (Table I). The sutures were examined 
bacteriologically by the Meleney and Chatfield 
method; or, by their method in conjunction 
with the use of the special neutralizing solu- 
tions which I have previously reported (2). 

Results in 1930. Tests were applied to 87 
lots comprising 916 catgut sutures. Seven 
brands were uniformly sterile, while the five 
brands of Manufacturers A, E, F, G and I 
were found to be non-sterile (see Table II). 
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TABLE II.—-PERCENTAGE OF NON-STERILE LOTS 
OF CATGUT SUTURES OF THE TWELVE 
AMERICAN BRANDS 


Manufacturer 1930 


percent 


193! 
per cent 


1932 
per cent 


1933 
per cent 


1034 
per cent 
78 85 gl 

° ° ° 
° ° 

° ° 
83 
88 5 33 
12 25 

° ° 
28 I 

° a 
° 
° 


Results in 1931. This year, 1o1 lots repre- 
senting 1,064 catgut sutures were tested. 
Again, seven brands were sterile, while the 
five brands of Manufacturers A, E, F, G and 
J were non-sterile. Four of these non-sterile 
brands (products of Manufacturers A, E, F 
and G) were also non-sterile in 1930 (see 
Table II). 

Results in 1932. In this year, 142 lots con- 
sisting of 1,482 catgut sutures were subjected 
to tests for sterility. Again, seven brands were 
uniformly sterile, while the five brands made 
by Manufacturers A, E, F, G and I were non- 
sterile. These are the same five brands which 
proved to be non-sterile in 1930; and four of 
them (products of Manufacturers A, E, F and 
G) were also found non-sterile in 1931 (see 
Table IT). 

Results in 1933. Tests were applied during 
this year to 136 lots comprising 1,330 catgut 
sutures. Eight brands were sterile, while the 
four brands of Manufacturers A, F, I and J 
were found to be non-sterile. Two of these 
non-sterile brands, marketed by Manufac- 
turers A and F, were also non-sterile in 1930, 
1931 and 1932. One brand, the product of 
Manufacturer I, was found non-sterile also in 
1930 and 1932. The other non-sterile brand, 
marketed by Manufacturer J, was non-sterile 
in 1931 but was found sterile in 1930 and 1932 
(see Table IT). 

Results in 1934. Tests were applied to 139 
lots comprising 1,392 catgut sutures. Seven 
brands were uniformly sterile, while the five 
brands made by Manufacturers A, E, F, G, 
and I were non-sterile. These are the same 
five brands which proved to be non-sterile 
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also in 1930 and 1932. Two of these non-sterile 
brands, made by Manufacturers A and F, 
were found non-sterile also in 1931 and 1933. 
Two non-sterile brands, marketed by Manu- 
facturers E and G, were also non-sterile in 
1931. Theother non-sterile brand, marketed by 
Manufacturer I, was non-sterile also in 1933 
(see Table IT). 
THE NEED FOR STERILITY CONTROL 

This investigation, which involved the bac- 
teriological testing of several thousand of 
catgut sutures and which extended over a 
period of 5 consecutive years, has demon- 
strated the value of the standard bacteriolog- 
ical test proposed by Meleney and Chatfield. 
When used with the three additional controls 
and the special neutralizing solutions which I 
previously reported (2), their bacteriological 
test has been found to be an efficient and re- 
liable test for the sterility of surgical catgut 
sutures. 

The results of my investigation of the ster- 
ility of American made catgut sutures have 
demonstrated conclusively two important 
facts: first, that in spite of the widespread 
interest manifested in Meleney’s study of 
catgut sterility and his recommendation for 
its control, there are still being marketed sev- 
eral brands of American made catgut sutures 
which are non-sterile; and second, that the 
need for an adequate control of the sterility 
of catgut sutures manufactured and sold in 
America, and which was apparent in 1929, 
still exists. 

In 1931, the American Medical Association 
appointed a Committee on Catgut Standards 
for the purpose of studying and recommending 
a suitable sterility standard and a method of 
enforcing compliance with such a standard by 
some established authority. A report from 
this Committee has not yet been published; 
and non-sterile catgut sutures continue to 
remain a menace to the surgical and hospital 
professions and to surgical patients, as indi- 
cated by the results herein described. 

In Great Britain, the Therapeutic Sub- 
stances Regulations prescribe a bacteriolog- 
ical test to which specimens taken from every 
lot of sutures sold in that country must be 
submitted. However, the Regulations unfor- 


tunately do not provide for the use of special 
neutralizing solutions; so that chemically 
sterilized sutures, which are not actually 
sterile but in which bacterial activity has been 
inhibited, will pass the test. This was dem- 
onstrated in my recent research work on the 
sterility of foreign made catgut sutures (3), 
wherein I showed that non-sterile sutures are 
being manufactured and sold in England; and 
that similar conditions exist in France, Ger- 
many, Japan, and Spain. Hence, there is a 
world-wide need for the control of catgut 
sterility. 

In this connection, however, it should be 
pointed out that Great Britain, following the 
exhaustive survey of catgut sterility by Bul- 
loch, was quick to recognize the importance 
of controlling the sterility of catgut sutures; 
as evidenced by the prompt enactment of the 
Therapeutic Substances Regulations of Janu- 
ary 17, 1930. Much credit is due Great 
Britain for having been the first country to 
take such decisive and constructive action 
toward safeguarding the interests of the sur- 
gical and hospital professions. If and when the 
United States of America adopts a standard 
test for the sterility of catgut sutures, it 
should profit by the experience gained as a 
result of the British Regulations by making 
the test sufficiently comprehensive to detect 
chemically sterilized sutures which contain 
viable bacteria whose activity has been merely 
inhibited by the chemical treatment. This 
can be accomplished by incorporating the 
necessary neutralizing solutions (2) as part of 
the technique prescribed in the test. 


SUMMARY AND CONCLUSIONS 


1. During a period of 5 consecutive years 
including 1930, 1931, 1932, 1933, and 1934, a 
total of 605 lots comprising 6,184 sutures and 
embracing twelve brands of American made 
catgut was subjected to a rigid bacteriological 
study. The products of Manufacturers A and 
F were found to be uniformly non-sterile in 
each of five consecutive years. Two brands, 
made by Manufacturers E and G, were non- 
sterile in 3 consecutive years and then, aiter 
an interval of 1 year in which they were 
sterile, were again found non-sterile; thus 
being non-sterile in 4 non-consecutive years. 
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One brand, marketed by Manufacturer I, was 
non-sterile in 1930; and then, after proving to 
be sterile in 1931, was found non-sterile in 3 
consecutive years; thus being non-sterile in 4 
non-consecutive years. The other non-sterile 
brand, the product of Manufacturer J, was 
non-sterile in 2 non-consecutive years (see 
Table IT). 

2. Based on the results of this investiga- 
tion, it seems fair to assume that all catgut 
manufacturers in America are not using the 
bacteriological test proposed by Meleney and 
Chatfield (5); or, if so, they are not employing 
the special neutralizing solutions recom- 
mended (2) as a preliminary step in the tech- 
nique. 

3. Apparently, the publication of the re- 
sults of Meleney’s study of catgut sterility has 
had little or no effect in ridding the market of 
non-sterile sutures; for, during each of the 
5 consecutive years since his preliminary re- 
port was made, non-sterile sutures have been 
marketed by several American catgut manu- 
facturers. 

4. The results of this extensive bacterio- 
logical examination of American made catgut 
sutures carried out over a period of 5 consecu- 
tive years, as herein described,. have proved 
conclusively that the danger of non-sterile 
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sutures still exists; thus jeopardizing the rep- 
utations of the surgical and hospital profes- 
sions, as well as the welfare and life of surgical 
patients. 

5. Adequate control of the sterility of sur- 
gical catgut sutures in the United States of 
America by some recognized authority is of 
vital importance. It constitutes a serious 
problem, and one with which the surgical pro- 
fession has been confronted for many years. 
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TO 
INFECTION 


ELDON M. BOYD, M.A., M.D., C.M., RocHester, NEw York 


From the Department of Obstetrics and Gynecology, the University of Rochester 


laboratory a series of investigations on 

the fat metabolism of the white blood 
cells. The original purpose was merely scien- 
tific, to study variations, if any, in the several 
lipids which might be present in the blood leu- 
cocytes under conditions in which the latter 
are known to change numerically or histologi- 
cally. As so often happens with research in 
“pure science,” practical applications of the 
information thus derived become apparent 
trom time to time. In so far as the present in- 
vestigation has progressed to date, it has be- 


Si time ago there was begun in this 


come more and more obvious that a definite 
prognostic significance may be attached to 
lipid analyses of the white blood cells in infec- 
tive or potentially infective clinical conditions. 
Data will be presented in the present com- 
munication indicating that such is abundantly 
true in cases of fever. Whether or not the in- 
formation so obtained warrants the added 
time and labor involved in the analytical pro- 
cedure remains to be seen. 

The work began with a few observations on 
the phospholipid content of the blood leuco- 
cytes in dogs (3). The method of separating 
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the leucocytes from blood plasma and the 
erythrocytes was described in the next paper 
(5) and is in many respects the most difficult 
step of the whole procedure. Were it possible 
to remove a liter or more of blood from men or 
women and repeat this at intervals of hours or 
days without any ill effect on the health or 
physiology of the subject, it would be a simple 
matter to obtain enough white blood cells for 
lipid analysis—white cells which were entirely 
free from the last trace of plasma or red cells. 
Obviously removal of such large amounts of 
blood is not practical. Even if it were so, it 
is probable that large venesections would of 
themselves affect the subsequent lipid con- 
tent of the leucocytes, since hemorrhage is 
known to produce a marked lipemia in blood 
plasma (1). 

Since repeated venepunctures were to be 
necessary in order to follow changes in the leu- 
cocytic lipids, it was decided at the beginning 
of this series of investigations that the method 
to be adopted should require not more than 50 
cubic centimeters of blood. Subsequent anal- 
yses have shown that the amount of blood 
required depends upon the leucocyte count. 
When the count is 10,000 to 15,000, 25 cubic 
centimeters of blood suffice; 15,000 to 25,000, 
20 cubic centimeters; and over 25,000, 10 to 
15 cubic centimeters. In cases of leucemia 
with a white cell count of 100,000 to 400,000, 
as low as 5 cubic centimeters of blood have 
been used. The citrated blood is centrifuged 
and the white cells removed and weighed as 
previously described (5). No attempt is made 
to purify the leucocyte fraction for two rea- 
sons: first, because some of the cells would be 
lost and the amount of blood stated yields the 
minimum of leucocytes necessary for analysis; 
and second, because washing the cells might 
dissolve some of their lipids, particularly phos- 
pholipid. The white cells thus obtained in- 
variably have traces of plasma and red cells: 
they usually have a slight tan or reddish color. 
However, changes in the lipid content of this 
fraction of blood have been proved to be due 
to changes in the leucocytes themselves. This 
was done by analyzing the lipid content of 
blood plasma and the red blood cells of the 
same samples of blood from which the leuco- 
cytes were obtained. It was found that: 
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a. The total lipid of the leucocyte fraction 
was invariably higher than that in plasma or 
the red cells. 

b. The percentage composition of lipids in 
the leucocyte fraction was different from that 
in plasma and the red blood cells. 

c. Marked increases or decreases in lipid 
content of the leucocyte fraction were often 
accompanied by minor changes in plasma and 
red blood cells; frequently changes in the latter 
two were the opposite of those in the former. 

d. In a few cases sufficient blood was avail- 
able to give samples of pure leucocytes. The 
fat content of these pure cells was within 5 to 
10 per cent of that of the “leucocyte fraction” 
as routinely used. 

For these reasons, changes in the lipid con- 
tent of the “leucocyte fraction” of blood so 
obtained are considered to represent changes 
in the lipid content of the leucocytes them- 
selves. For the same reasons it is felt that 
the true absolute changes in the white blood 
cells are even more extensive than have been 
found by analysis of the “leucocyte fraction.” 
Contamination of this fraction with some 
plasma and red blood cells will tend to de- 
press to some extent the marked changes 
occurring in the white blood cells. In the 
few cases in which pure leucocytes were se- 
cured, the white blood cells were found to 
contain 5 to 10 per cent more lipids than the 
“leucocyte fraction” of the same blood. 

A further factor of prime importance to the 
present investigations was the fact that minute 
amounts of lipids, as low as half a milligram, 
may be accurately determined by the recent 
improved micro-methods of lipid analysis. ‘To 
W. R. Bloor and his associates go the major 
honors in the development of these micro- 
methods. Their technique still requires con- 
siderable experience before reliable results are 
obtained. The study of leucocytic lipids was 
prefaced by an analysis of the various micro- 
methods (4). A number of oxidative proce- 
dures were tried out, modified, and brought to- 
gether, resulting in the production of a general 
procedure whereby all the known blood and 
tissue lipids could be simultaneously deter- 
mined. 

Having developed a suitable method of 
analysis, the next step was the presentation 
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of a series of tests on the lipid composition of 
white blood cells in normal individuals (5). 
No obvious changes were encountered in the 
white cells of pregnant women (7) although 
the lipids of blood plasma were all elevated 
(o). If anything, there was a decrease in the 
leucocytic lipids during pregnancy, particu- 
larly in the neutral fat and cholesterol! ester 
fractions (7). Following parturition, however, 
there was a marked rise in the lipid content of 
the white blood cells due to an increase in 
phospholipid, free cholesterol, and neutral fat 
(7). This change did not appear to bear as 
direct a relation to lactation as to the involu- 
tional processes and repair. In contrast to 
this, the fall in plasma lipids during the puer- 
perium was directly influenced by activity of 
the mammary glands. The increase in neutral 
fat of the white cells was taken to mean a 
scavenger action by these cells in removing 
the débris fat of the involuting uterus. The 
increases in phospholipid and free cholesterol 
were interpreted as signifying increased activ- 
ity of the white cells in response to the infec- 
tive agents at open surfaces. 

This introduced a new concept: that it was 
possible to determine the activity of the white 
cells by measuring their lipid content. As pre- 
viously reviewed (7, 8), Bloor and his co- 
workers have shown that activity in a tissue 
causes an increase in its phospholipid content 
especially. Bloor has augmented his original 
studies on this relation in the corpus luteum 
and endometrium of the sow by showing that 
the same relation holds in the case of muscular 
tissue (Bloor and Snider, 2). 

Following this line of thought the lipid com- 
position of the white blood cells was followed 
during convalescence from surgical operations 
(8). It was noted that patients who exhibited 
a normal healthy postoperative course had a 
rise in the phospholipid and free cholesterol of 
the white blood cells. Severe postoperative 
infections and death were associated with fall- 
ing values for phospholipid and free choles- 
terol and large amounts of cholesterol ester 
and neutral fat. The lipid variation in the 
former group was indicative of increased ac- 
tivity, in the latter group, decreased activity. 
_ In conjunction with a recent survey of the 
lipid changes during fever and convalescence 
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in blood plasma and the red blood cells, a 
study has also been made of the variation in 
the lipid content of the white blood cells. The 
results, to be described, bear out the conclu- 
sion heretofore noted that the activity of the 
white blood cells may be determined by lipid 
analysis. In such a manner it will be shown 
below that a ‘“‘turn for the worse” in fever pa- 
tients may be predicted several days before 
clinically apparent. Apart from this practical 
application, the results are presented for their 
value in displaying the fat metabolism of the 
white blood cells during fever. 

It will be unnecessary to review here the 
relation of the present line of work to previous 
histological and chemical studies on the white 
cells. 

EXPERIMENTAL 

The cases to be presented were all female pa- 
tients, most of whom were on the gyneco- 
logical divisions of the Strong Memorial Hos- 
pital. Blood for analysis of the white cells was 
obtained under fasting conditions, usually in 
the morning before breakfast. The leucocytes 
were separated, extracted, and analyzed by 
methods previously described (4, 5). 

The series includes a variety of severe fever 
conditions, a number in which the patients re- 


covered normally and several in which the 
disease was prolonged or death occurred. The 
different reaction of the white blood cells in 
these 2 groups will be demonstrated below. 


GROUP I--NORMAL RECOVERY FROM FEVER 


CasE 1. Mrs. C. B., a 38 year old woman, who 
on September 3, 1933, induced an abortion upon her- 
self following the missing of 2 menstrual periods. 
Five days later, on September 8, she complained of 
nausea and vomiting, coldness, and lower abdominal 
cramps. On entering hospital she was found to have 
a temperature of 38.8 degrees C. with an elevated 
pulse rate and respiration. No growth was obtained 
from a blood culture but the urine was positive for 
Bacillus coli. The temperature began to “spike” 
and her general condition became serious. Examina- 
tion revealed an extensive inflammatory reaction in 
the pelvis with abscess formation and signs of peri- 
tonitis. On September 21 and 27 she was given 2 
blood transfusions of 500 cubic centimeters each, but 
her condition became worse. Clinically the outlook 
was grave. 

On September 28 a sample of her white blood cells 
was obtained and analyzed. This revealed a phos- 
pholipid and free cholesterol content much higher 
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than the average normal, suggesting that she had a 
good response to infection by her white blood cells. 
Hence it was decided to perform a posterior colpot- 
omy and relieve the pressure of pus in the pelvis. 

The response to operation was striking. Her fever 
immediately subsided and she rapidly improved. A 
second analysis of the white blood cells was per- 
formed on October 2, the fourth day after operation, 
and a third on October 14. At the latter date she 
was well on the road to recovery, there was no drain- 
age from the colpotomy tube, and Dakin’s irriga- 
tions returned clear fluid. 

The following values were found on analyzing the 
white blood cells. For convenience the various 
lipids determined will be indicated by the following 
symbols—total lipid, T.L.; total fatty acid, T.F.A.; 
neutral fat, N.F.; total cholesterol, T.C.; ester 
cholesterol, E.C.; free cholesterol, F.C.; phospho- 
lipid, P. 


Date | TL. |TF.A.| NF. 


F.C. | P. 


Sept. 28 | 1402 | 794 | 40 118 | 248 1003 








3508 | 1980 | 550 | : 501 | 1790 
|—_—— 
| 


Oct. 14 | 2423 | 760 | 0 | 425 | 403 | 1310 





It may be seen that analyses of the white 
blood cells in this case revealed information of 
much value in determining the prognosis and 
treatment. On September 28 the patient ap- 
peared on the verge of death and clinically it 
was impossible to tell whether opening the 
pelvis would relieve her symptoms or hasten 
death. At that time the leucocytes were found 
to have activity greater than normal accord- 
ing to their lipid analysis. The phospholipid 
content was over 1,000 milligrams per cent, 
the free cholesterol was 248 milligrams per 
cent contrasted to 190 for normals, neutral fat 
was low—4o milligrams per cent (normal 
around 500), and ester cholesterol was not 
elevated. The significant value was the high 
phospholipid which always indicates increased 
activity. Active tissue usually also contains 
increased amounts of free cholesterol, and low 
values for ester cholesterol and neutral fat, 
and these added features also characterized 
the leucocytic lipids on September 28. 

Hence it could be said from the lipid analy- 
sis that this patient had a good resistance to 
infection and that the symptoms were due to 
the mass of the infecting organisms present. 
When this was relieved by a posterior col- 
potomy, the active leucocytes rapidly over- 
came the remaining organisms. The analysis 


of October 2, a few days after operation, indi- 
cated a further increase in the activity of the 
white cells as evidenced by a rise in phospho- 
lipid and free cholesterol. During convales- 
cence, on October 14, the leucocytes still con- 
tained large amounts of these 2 lipids. 


CasE 2. Miss A. C., a 26 year old negress, gave 
a history of having had an abortion, complete, about 
3 weeks previous*to admission to hospital, on a 
pregnancy of about 6 weeks’ duration. She de- 
veloped a fever and pain in the lower abdominal 
region, and on examination was found to have large, 
tender masses in the pelvis. Her blood Wassermann 
was 1+, white cell count 22,300 (88 per cent poly- 
morphonuclears), and she had a temperature of 
38.5 degrees C. 

On February 8, 1934, 1 week after admission, her 
white blood cells were analyzed and found to con- 
tain elevated values for phospholipid and free 
cholesterol and small amounts of ester cholesterol 
and neutral fat. With this evidence of increased 
leucocytic activity, the prognosis was good. How- 
ever, the abscess failed to point quickly and the 
temperature kept rising each afternoon. On Febru- 
ary 13 the analysis was repeated with essentially the 
same results. A posterior colpotomy was performed 
on February 17 and, as in Case 1, the patient im- 
mediately improved. 

The following values represent the results of the 
lipid analyses: 


Date | T.L. | T.F.A.| NF. | T.C. | EC. | F.C. | P 





1605 30 | 327 | 270 | 1010 








Feb. 13 1462 308 | 50 249 | 1090 











Feb. 20 | 2590 | 1320 10 | 648 | 108 540 1860 





The results of this case are practically iden- 
tical with those of Case 1. Throughout the fe- 
brile period the white blood cells contained 
more phospholipid and free cholesterol and 
less neutral fat and ester cholesterol than the 
average normal. Thus although the patient 
appeared to have a severe infection, her re- 
sponse to operation was immediately favor- 
able. During early convalescence there oc- 
curred a further rise in the leucocytic phos- 
pholipid and free cholesterol. 


CasE 3. Mrs. A. F., a 43 year old woman, entered 
hospital a convalescent from scarlet fever complain- 
ing of lower abdominal pain. Examination revealed 
the presence of a large abscess in the cul-de-sac of 
the pelvis. Her temperature varied between 37.5 
and 39 degrees C. with an elevated pulse and respira- 
tion rate and a marked leucocytosis, 49,300 (93 per 
cent polymorphonuclears). The patient appeared 
very sick. 
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\ sample of the blood leucocytes was obtained on 
ruary 5, 1934, in the morning, just before a drain- 
tube was inserted through the posterior wall of 
‘agina. Three days later, on February 8, a second 
ysis was performed as the patient’s tempera- 
had fallen somewhat although she did not ap- 

to have improved otherwise: her white cell 
t had fallen to 14,000. On February 14 the 
nt was much better, her temperature was prac- 
ly normal, there was very little drainage from 
elvis and the white count was 19,300. 

e following lipid values were obtained: 


° | 523 | 1860 





his case again illustrates a severe fever with 
ocytes possessing greater than normal ac- 
-y according to their lipid content and dis- 
ution. The patient did not make as rapid 
covery from opening the pelvic abscess as 
ht have been expected from the lipid val- 
The analysis of February 8 revealed that 
decrease had occurred in the phospholipid 
an free cholesterol fractions and the trouble 
ras eventually found to be an imperfect drain- 
age. When this was corrected, the patient 
quickly recovered. The analysis of February 
14 demonstrated a marked rise in phospho- 
lipid and free cholesterol. 


CasE 4. Mrs. A. F., a 21 year old woman, entered 
hospital with an infected abortion upon a pregnancy 
of a few weeks’ duration. While in hospital her 
temperature suddenly rose and was found due to 
the presence of a pelvic abscess. On the second day 
of fever, February 2, 1934, a posterior colpotomy 
was performed from which the patient made a sur- 
prisingly rapid recovery. Lipid analyses were done 
on the day of operation, when the patient had a 
temperature of 38.4 degrees C., and on the fifth and 
eleventh days of the convalescence when the temper- 
ature was down to normal, with these results: 


Date | TLL. | rr.a. | T.c.| Ec. | Fc. | P 
Feb. 2 | 1664 | 1000 065 
Feb. 6 | 2609 | 1323 | 


| 1862 
Feb. 13 | 2942 1500 


| 2240 


Case 4 coincides with each of the cases cited. 
Although she developed a severe febrile reac- 
tion from the presence of pus in the pelvis, her 
blood leucocytes contained large amounts of 
phospholipid and free cholesterol. When the 
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pressure of pus was relieved through drainage, 
phospholipid, the index of tissue activity, 
more than doubled in value. The increase in 
the activity stimulating lipids was immediate 
following establishment of drainage and the 
patient, as a result, rapidly recovered. 


CasE 5. Mrs. M. N., a 20 year old woman, at 
term in pregnancy, was admitted to hospital in 
active labor. She had not attended the prenatal 
clinics and was found to have a markedly contracted 
pelvis after labor had progressed without results. 
On February 1, 1934, a low cesarean section was per 
formed following which her temperature rose to 
39.2 degrees C. and remained so for 2 weeks with 
the patient in a serious condition. She received 2 
blood transfusions of 500 cubic centimeters each. 

On February 8 a lipid analysis was performed 
with the patient’s temperature at 38.5 degrees C. 
and the white count 26,200. The results showed 
values for phospholipid and free cholesterol in the 
lower range of normals and much less than would be 
expected at this stage of the puerperium from previ- 
ous analyses of normal puerpere (7). A second 
analysis was made on February 16 and this indicated 
a rise in the lipids associated with activity, phospho 
lipid, and free cholesterol. Shortly after this the 
fever subsided and the patient made an uninterrupt- 
ed recovery. The lipid values obtained were: 








— 


Date | TL. |TF.a.| NF. | Tc. | Ec. | Fc. | 


Feb.8 | 1176 | 585 | 72 | 388 180 208 


Feb. 16 | 1546 | 826 | 328 | OO 331 | 170 


This case has been presented as an example 
of changes in the leucocytes during puerperal 
sepsis. In a normal woman there occurs a 
marked rise in the phospholipid and free cho- 
lesterol of the white blood cells a few days aft- 
er parturition (7). In Case 5 these lipids were 
not elevated as would be expected, indicat- 
ing that the white blood cells in this patient 
did not at first respond to the infective process 
by increased activity. Fortunately for the pa- 
tient, no organism of marked pathogenicity 
was present: blood cultures were negative and 
the urine contained only Bacillus coli. In the 
beginning of the third week of the puerperium 
the leucocytes were found to have increased 
phospholipid and free cholesterol over their 
values at 1 week postpartum. This indicates 
that the white cells did eventually respond 
with increased activity and the patient recov- 
ered. 

CasE 6. Mrs. E. C., a 40 year old woman, de 
veloped a cystitis and pyelitis in conjunction with 
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severe uterine bleeding. The menorrhagia was 
found, after investigation, to be due to endocrine 
dysfunction. She had an elevated temperature of 
38.8 degrees C. with a rapid pulse and respiration. 
The fever lasted a few days but quickly subsided 
under the usual treatment of rest in bed and forcing 
fluids. Only 1 lipid analysis was performed on this 
patient at the height of fever. 
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subsided in about a week, she recovered, and 
discharged from the hospital 3 weeks after operat 
Samples of blood for lipid analysis were secu e 
before operation and on February 17, 3 days a 
delivery, in the midst of the febrile reaction. 





~ Date F.A.| NF. | T.C. 








T.L. T.F.A. N.F. 7A} 


2722 1562 96 440 


The results indicate an excellent response by 
the white blood cells to the infection of the 
bladder and renal pelvis. It was quite rational 
to predict that the patient would make a rapid 
recovery which she eventually did. 


CasE 7. Miss G. K., a 31 year old woman treated 
for agranulocytic angina. This patient exhibited a 
pronounced tendency toward a leucopenia each time 
she menstruated and during these periods was espe- 
cially liable to infection. A sample of blood was 
obtained before one of these periods to determine 
whether or not there was a disposition to inactivity 
on the part of the blood leucocytes. The following 
values were obtained: 


T.L TF ; Tc ve ne. 1 Pe: 


1314 827 300 262 52 210 618 


Very little can be positively stated about this 
analysis except that the phospholipid content 
was in the low range of normals. The remain- 
ing values are near the means for healthy per- 
sons. This much can be said, however, that 
the white cell count in this patient was low 
and was associated with no increase in the ac- 
tivity of the leucocytes present. Hence the 
total resistance to infection of this patient de- 
creased greatly during periods of leucopenia. 


CasE 8. Mrs. H. P., a 30 year old woman, was 
admitted to hospital 8 months pregnant with evi- 
dence of failing heart action consequent upon a 
rheumatic heart disease. On entering the obstetrical 
division she complained of dyspnoea, pain over the 
precordium, and oedema of the extremities. Her 
blood pressure was 160 systolic and 60 diastolic and 
the urine contained 2+ albumin and casts. The 
white blood cell count was 7,550. 

On February 14, 1933, a Porro-cewsarean section 
was performed under nitrous oxide and ether anes- 
thesia. Following the operation, her temperature 
rose to 38 degrees C. and she had some pain and 
distention in the abdomen. The white cell count 
rose to 17,550 of which or per cent were polymor- 
phonuclear leucocytes. The patient’s temperature 





| 
| 
"Feb. 9 ' es | 224 | 177 | 165 
te | 


Feb. 17 


. | 
| 
i 
| 


2174 | 1265 426 14-2 





The lipid analysis of F nicaedeasaiaaie the 
blood leucocytes as containing small amounts 
of all lipids, a condition characteristic of the 
leucocytosis of pregnancy as described. The 
response to cesarean section and postopera- 
tive fever, however, was quite favorable. 
Phospholipid was increased more than 6 times 
while free cholesterol was doubled. When 
such a change occurs, it has been found that 
variation in neutral fat and ester cholesterol 
should not be considered in computing the ac- 
tivity of the white blood cells. The increase in 
phospholipid alone is sufficient to denote an 
increase in activity of the white blood cells. 
As a result of this augmented resistance to in- 
fection, the patient quickly recovered from 
the postoperative infection. 


GROUP II-—-FEVER FOLLOWED BY 
COMPLICATIONS OR DEATH 


CasE 9. Mrs. E. M., a 37 year old woman, was 
admitted to hospital with a high fever and a history 
of self-induced abortion. On examination she was 
found to have a parametritis and pelvic abscess with 
signs of pelvic peritonitis. Her temperature was 
39.8 degrees C., pulse rate 125, and respirations 30. 
Clinically the patient appeared similar to Cases 1 
to 4 above. Analysis of the white blood cells reve: 
ed an entirely opposite state of affairs to the cases 
in Group I. The most important value again was 
phospholipid which was very low—300 milligrams 
per cent. Blood for lipid analysis was obtained 
before a posterior colpotomy was performed in 
hope of relieving the pus collection in the pelvis 

Following this operation the patient did not 
prove. Her temperature went even higher, she 
came irrational, and in a few days she died. 
lipid analysis of the blood leucocytes just be 
operation yielded the following results: 





TL. 





The important feature of this analysis is 
extremely low value for phospholipid in s 
of the marked fever. As already stated, 
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-slues for phospholipid characterize inactive 
| degenerating tissue. It is obvious in this 
e that the response of the white cells to in- 
tion was very feeble. And it may be noted 
t no organisms of marked pathogenicity, 
h as hemolytic streptococci, were found. 


\sE 10. Mrs. T. P., a 34 year old woman, was 
ight to hospital with fever and a muttering 
rium. According to her husband, she was about 
eeks pregnant and had an abortion induced upon 
a few days previous to entering hospital. The 
ent had a temperature of 40.2 degrees C., pulse 
of 150, respiratory rate of 37, and a white count 
.400 (88 per cent polymorphonuclears). She had 
ous signs of peritonitis and blood culture re- 
ed the presence of 250 hemolytic streptococci 
cubic centimeter. 

sample of blood was obtained shortly after 
ission to hospital and several hours later the 
ent died. The following values were noted for 
leucocytic lipids: 





(here are several features which mark 
these cells as being extremely inactive or de- 
generate. First, the level of phospholipid, as 
in Case 9,is very lw—410 milligrams per cent 
for a patient with a marked fever. Free cho- 
lesterol was also low—129 milligrams per cent 

while the leucocytes contained large amounts 
of ester cholesterol—5o06 milligrams per cent. 
The high value for ester cholesterol suggests 
particularly degenerate cells. The response of 
the blood leucocytes to infection was evidently 
nil, and the patient died. 


Case 11. Mrs. T. F., a 21 year old woman, who 
entered hospital complaining of swelling and pain 
in her legs. She gave a history of having been 
delivered of a full term child about 6 weeks previous. 
In hospital she was found to have a temperature 
spiking from about normal in the morning to 4o.5 
degrees C. in the afternoon. The left leg was swollen, 
hot, and tender, especially along the subcutaneous 
veins. A diagnosis of thrombophlebitis was made 
and the patient put on the usual treatment of rest 
in bed with elevation of affected leg and ice packs. 

On February 2, 1934, a few days after admission, 
blood culture revealed the presence of go hemolytic 
streptococci per cubic centimeter of blood. The 
patient was transferred to the isolation ward and 
given repeated small blood transfusions of 250 to 
300 cubic centimeters every other day. On Febru- 
ary 7 the first sample of blood was obtained for 
lipid analysis. The white cell count remained low 
as at the beginning, varying between 6,000 and 8,000. 


21! 


On February 13 a second sample of blood was 
secured in conjunction with a blood culture test. 
The latter revealed fewer organisms per cubic centi- 
meter of blood but the patient’s temperature con- 
tinued to rise and fall as before—the typical ‘*‘spik- 
ing’? temperature curve of blood infection. 

The third lipid analysis was performed on blood 
obtained before transfusion on February 15. A 
fourth sample of blood was taken just after trans- 
fusion had been completed, the object being to see 
if the donor’s blood had any immediate effect on the 
lipids in the leucocytes of the patient. The analysis 
for this latter blood is the second recorded on Febru- 
ary 15 (b). On this day the patient appeared slight- 
ly better clinically. 

A few days later another relapse set in and a 
thrombophlebitis developed in the other leg. On 
February 109 the fifth lipid analysis was done and 
on the same day the blood culture was reported 
negative. Shortly after, the patient developed a 
subphrenic abscess and several abscesses in the legs. 
All of these were opened and drained and the patient 
eventually became afebrile and recovered. 

This case is in many respects remarkable as being 
a patient with a hemolytic streptococcus infection 
of the blood who eventually recovered. The lipid 
analyses of the white cells were extremely interesting: 
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The phospholipid content of the white blood 
cells in the initial stages of the infection were 
within normal limits and indicated a fair de- 
gree of activity on the part of the blood leuco- 
cytes in response to infection in spite of the 
low white cell count. A peculiar feature of 
these early analyses was the presence of large 
amounts of neutral fat. Whether or not this 
had any connection with the formation of 
thrombi in the veins is not known. The white 
cells separated from blood had a peculiar 
sticky or gummy consistency. The cells on 
February 15 may be seen to have lost much 
of their phospholipid and free cholesterol. It 
was shortly after this that thrombophlebitis 
developed in the other leg and the patient be- 
came clinically worse. Nevertheless a sample 
taken 1 or 2 days after this, on February 19, 
exhibited a sharp rise in phospholipid and free 
cholesterol. From then on the patient passed 
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into a stage of abscess formation and event- 
ually recovered. 

The effect of blood transfusion is indicated 
in the lipid analyses performed before and aft- 
er transfusion on February 15. It may be 
seen that healthy blood from the donor pro- 
duced a slight increase in phospholipid and 
free cholesterol and a more marked decrease in 
neutral fat. These variations, indicative of 
increased leucocytic activity, confirm the clin- 
ical observation that repeated small blood 
transfusions are beneficial in septicemia. 


CasE 12. Mrs. A. B., a 36 year old woman, was 
admitted on the medical division of the Strong 
Memorial Hospital with a marked fever. She was 
a known case of chronic lymphatic leukemia and 
on examination was found to have a lobar pneu- 
monia. Her temperature varied around 39 degrees 
C. with a pulse rate of 120. Blood examination 
revealed 255,000 white blood cells per cubic centi- 
meter, 98 per cent of which were lymphocytes. The 
non-protein nitrogen of the blood was 36 milligrams 
per cent and her blood Wassermann was negative. 

A sample of blood for lipid analysis was obtained 
on March 24, 1934, through the courtesy of Dr. D. 
J. Stephens of the medical department. The lipid 
composition of the white blood cells was: 


Za. | THA. N.F. TC. 


|_ B.C. | fc | & 


1008 ; | 607 398 | 4132 «| I | 131 | 478 

The analysis indicated that the patient 
had a very low response to infection. The 
white blood cells contained small amounts of 
phospholipid and free cholesterol. It was 
later learned through Dr. J. S. Lawrence of 
the medical department that this patient 
died shortly after the above lipid analysis was 
performed. Such an issue was eminently pre- 
dictable from the lipid analysis of the white 
blood cells. 

In each of the cases just described, the one 
substance which exhibited the most striking, 
the most constant, and the most significant 
changes was phospholipid. Increased activity 
of the white blood cells was always accom- 
panied by rising or high values for phospho- 
lipid. A patient with an infection and a phos- 
pholipid content of around 1,000 milligrams 
per cent or higher in the white blood cells may 
be said to have developed an active resistance 
to infection and an excellent chance of recov- 
ery. If the phospholipid value is below 500 
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milligrams per cent in spite of the stimulus f 
infection, then the outlook is definitely gray ». 

The use of this method as a means of mea.- 
uring the activity of the white blood cells s 
thus really a functional and not a static tes'. 
What we are determining is the response -f 
the blood leucocytes to infection, operatio:, 
parturition, etc., etc., by analyzing for an in- 
crease or decrease in the phospholipid frac- 
tion. For this reason repeated analyses are of 
more value than single determinations, es- 
pecially where we wish to follow changes in 
the activity of the white cells from time to 
time throughout a prolonged illness. 

From the results of this and previous com- 
munications it has become definitely estab- 
lished that to estimate the functional activity 
of the blood leucocytes the only substance 
which’ need be determined is phospholipid. 
Determination of the other fatty substances, 
as already listed, will supplement the informa- 
tion derived from phospholipid analyses but 
is not necessary. Hence the test as now used 
routinely in this clinic consists in the deter- 
mination of the phospholipid content only of 
the white blood cells. 

Determination of the phospholipid content 
of the white blood cells may be performed on a 
sample of blood within a few hours. If the 
blood is obtained in the morning before break- 
fast, the test may be completed in the early 
afternoon and does not require the continuous 
attention of the analyst. It does require some 
technical experience as do all micrometho:s 
for lipid analysis. 

The procedure may be briefly outlined here; 
for more detailed information the previous p:- 
pers, discussed here, may be sought. Blood ‘s 
centrifuged, the plasma drawn off, and t 
white cell layer, lying on top of the red blo: 
cells, removed with a pipette or pair of fi - 
ceps. This is quickly weighed, ground 
with clean sand and alcohol ether, 3:1, adc « 
with shaking. The residue is filtered off a 
discarded. The alcohol ether extract is t] 
evaporated to dryness and the residue 
tracted with petroleum ether. From the » 
troleum ether extract the phospholipids 
precipitated with acetone and magnesi 
chloride. The precipitate is dissolved in m: 
ether and transferred to glass stoppered flas ;, 
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the solvent evaporated off, and the remaining 
spholipid residue oxidized completely with 
mic acid. From the amount of chromic 
| thus required the amount of phospho- 
| present may be calculated. 


SUMMARY 


he results of the present investigation in 

unction with previous reports demonstrate 

the white blood cells undergo marked 
abolic variations, as indicated by changes 
neir lipid content, in pregnancy, lactation, 
operative convalescence, fever, and con- 
scence from fever. The present report 
ains 26 complete differential analyses of 
lipids in the leucocytes under fasting con- 
ns in 12 cases of fever. In each analysis 
lipids determined were: free cholesterol, 

r cholesterol, total cholesterol, phospho- 

1, neutral fat, total fatty acids, and total 

|. Oxidative micromethods were used. 

‘he findings were grouped according to 
‘ether or not the resistance of the patients 
as sufficient to overcome the infection. In 

patients who recovered normally from fever 
due to a variety of causes, the white blood 
cells contained large amounts of phospholipid. 
There was generally also an increased value 
for free cholesterol with low figures for ester 
cholesterol and neutral fat. In these, conva- 
lescence was accompanied by a further rise in 
phospholipid. 
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On the other hand, patients who died as a 
result of their infection were noted to have low 
phospholipid values in the blood leucocytes 
during the febrile period. The same was found 
true in a case of thrombophlebitis when com- 
plications developed. 

From this evidence and previous data it has 
become obvious that the activity of the white 
blood cells may be measured by determining 
their lipid content, especially the phospho- 
lipid fraction. 

Data from one case suggests that a blood 
transfusion may increase the activity of the 
white blood cells. 
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CLINICAL 


SURGERY 


FROM THE WILLIS C. CAMPBELL CLINIC 


AN OPERATION FOR REPAIR OF 
LATERAL LIGAMENTS 


WILLIS C. CAMPBELL, M.D. 


FY NHE ligaments of the knee joints have certain 
well known functions to perform and when 
they are mechanically impaired by complete 

or partial rupture or elongation, more or less dis- 

ability may result. Definite lateral instability, 
from elongation or stretching of the lateral liga- 
ment, and also definite anterior posterior insta- 
bility, from impairment of the crucial ligaments, 
are consistent with an apparently normally func- 
tioning knee. However, such a knee is obviously 
more prone to injury from trauma than one not 
so affected. There are many instances in which 
ligament impairment does cause definite symp- 
toms and disability, which may be independent 
or associated with injuries of the semilunar car- 
tilages or other derangements. There are also in- 
stances in which disability persists after removal 
of a cartilage, which is due to rupture or elonga- 
tion of ligaments. The lateral ligaments may be- 
come relaxed following either acute trauma or 
repeated injury, as may occur after recurrent 
displacements of the cartilage or other internal 
derangements. 

When the cartilages are involved well known 
classical symptoms will be found. When there 


Fig. 1. Internal incision parallel to patellar tendon, 
which gives access to joint and also to internal lateral lig- 
ament. 


THE INTERNAL AND EXTERNAL 
OF THE KNEE JOINT 


, F.A.C.S., Mempuis, TENNESSE! 


has been stretching or elongation of the internal 
lateral ligament tenderness will be present along 
the attachments of the ligament or at any point 
where rupture may have occurred, and symptoms 
of indefinite internal derangement and a feeling 
of instability may be noted. The same symptoms 
may be present on the outer aspect when the 
external lateral ligament is involved. 

To determine lateral stability of the knee the 
joint is completely extended, the leg is then 
grasped by one hand just above the ankle while 
the other hand fixes the thigh. No motion will 
be present in a normal knee; if the internal lateral 
ligament is impaired, however, excessive abduc- 
tion will be possible; if the external, excessive 
adduction. Certain apparently normal individ- 
uals have hypermobile joints, in which case there 
may be more or less lateral motion present—an 
abnormality which can always be determined by 
comparison with the opposite knee. 

The internal ligament is much more frequently 
involved than the external; in fact I have never 
seen a rupture of the external ligament requiring 
surgery. 

The same procedure can be used to repair either 
or both sides, when indicated, but, as the inter- 
nal ligament is the more frequently involved 
we shall describe the treatment as applied ‘o 
impairment of that ligament. The technique is 
as follows: 

A skin incision is made parallel with the qu 
riceps tendon, the patella and patellar tend 
from 2 or 3 inches above the patella to just be 
the tibial tubercle. The deep fascia is incised : 
the capsule exposed. A curved incision pari 
with the patella and the upper surface of 
tibia is made into the knee joint if internal 
pairment is suspected, and such attention gi 
as may be required, after which the joint is c/o 
The repair of the ligament is accomplished 
dissecting from the inner aspect a strip of fa 
lata, about 0.5 inch in width and 4 inche: 
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CAMPBELL: 


2. Dissection of flap which is placed through tun- 
ne wn to the joint beneath the soft structures. 


ler h, from above down to a point about oppo- 
sity he center of the inner aspect of the internal 
coi. vle of the femur. Two parallel incisions about 
ri) hin length and about o.5 inch apart are next 
ma ¢ through the deep fascia and periosteum, 
abo :t 1 inch below the upper extremity of the 
tib and parallel with the joint line. An artery 
forceps is then passed through the lower incision 
clo-s to the knee, emerging through the upper 
incision. The upper end of the fascial flap is 
grasped by the forceps and brought through the 
tunnel in the dense fascia and periosteum. After 
this the ligament is drawn tight and stitched as 
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Fig. 3. Flap drawn very taut through tunnel and 
stitched in place, thus tightening the relaxed ligament. 


high as possible to the margin of the fascia lata 
from which it has been dissected. The limb is 
held extended and forcibly adducted during the 
operation. By passing the fascia through the 
tunnel a very accurate pulley action can be made, 
which permits effective tightening or tautness of 
the capsule. 

This operation has been used when there has 
been undue laxity of the ligament associated with 
injury of the cartilage, and also when there has 
been no cartilage impairment. The procedure has 
been employed for the past 2 years, and so far the 
results have been excellent in 3 cases. 
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THE 


SURGICAL TREATMENT OF TUBERCULOUS EMPYEMA' 


R. H. MACDONALD, M.D., F.R.C.S. (C)., F.A.C.S., SASKATOON, SASKATCHEWAN 


Y “tuberculous empyema” is understood a 
collection of pus in the pleural sac, wherein 
the primary causative agent is the tubercle 

bacillus. Frequently, however, various other pyo- 
genic organisms become associated and a resulting 
secondary infection is superimposed. 


CLASSIFICATION 


From the standpoint of surgical treatment, two 
main groups may be recognized: (1) tuberculous 
empyema, (2) tuberculous empyema with secon- 
dary infection. 

Hedblom and other writers divide the tubercu- 
lous form into two types: (1) primary, without 
clinical evidence of associated pulmonary tubercu- 
losis; (2) secondary, where there is a clinically 
recognizable active pulmonary lesion. 

The decision to apply surgical treatment is 
determined in the main by the condition of the 
underlying lung. In a classification based as 
primary or secondary, it is difficult to assess with 
accuracy the amount of lung involvement. The 
presence of a large pleural effusion, whether sero- 
purulent or purulent, makes X-ray diagnosis of 
the pulmonary lesion often impossible. Tubercu- 
losis limited to the pleura is generally accepted as 
being of rare occurrence and one must also re- 
member that an extension of a tuberculous lesion 
in the lung may occur subsequent to the develop- 
ment of the empyema. 

Archibald recognizes a seropurulent and puru- 
lent form of the tuberculous type. While the 
degree of infection is of much importance in that 
the purulent is invariably a further stage of the 
seropurulent form, denoting also in some cases a 
more serious infection, the indications for surgical 
interference remain unaltered. 

In the group of tuberculous empyemata with 
secondary infection, there are present added indi- 
cations for surgical treatment which do not per- 
tain to the tuberculous group per se. These in- 
dications may be such as have caused the mixed 
infection, e. g., bronchial fistula or external drain- 
age, fixation of the cavity due to a greatly thick- 
ened pleura, or long standing toxemia. 


DIFFERENTIATION 
It is all important that a tuberculous empyema 
be differentiated from one of purely pyogenic 


origin. Seropurulent or purulent fluid aspirated 
from the chest and found to contain no pyogenic 


organisms should be considered tuberculous. ‘I \e 
writer has had the experience of one case whi re 
the fluid was repeatedly sterile in aerobic cultu‘e, 
but anaerobically gave a pure culture of Bruce!la 
abortus. This case, to his knowledge, is the only 
instance. of an empyema resulting from such in- 
fection, and, while not of frequent occurrence, 
with the increasing incidence of undulant fever 
this possibility must be borne in mind. The diag- 
nosis rests in the examination of the aspirated 
fluid for tubercle bacilli, guinea-pig inoculation, 
or microscopic examination of the excised pleura 
in patients operated upon. Repeated examina- 
tion of the fluid as well as animal inoculation may 
fail to demonstrate tubercle bacilli. One must 
then rely on other criteria to establish a diagnosis. 
If there is sufficient evidence to show that an 
insidiously developing primary pleural effusion 
preceded the empyema, it should be regarded as 
tuberculous. This fact is now generally accepted. 
The finding of tubercle bacilli in the sputum is 
presumptive evidence that an accompanying 
empyema is tuberculous. Empyema developing 
from serous effusions, the result of pneumothorax 
treatment, or in the presence of active pulmonary 
tuberculosis, may also be considered tuberculous. 
Too much care cannot be taken to establish a 
proper diagnosis as the entire future treatment 
depends on so doing. 

Several of our cases were admitted after a rib 
resection with a history somewhat as follows: 

“Patient is taken ill with infection in the chest and a 
diagnosis of pneumonia is made. After a variable length 
of time, signs of effusion appear. Aspiration is performed 
and a thin, cloudy fluid withdrawn. The temperature 
remains elevated, the patient is quite ill and the fluid re- 
accumulates. Aspirations are repeated; each time perh«ps 
the fluid is found to be slightly more purulent. No cult 
is made. The case is considered one of empyema follow ' 


pneumonia, probably of the influenzal type, and a 
resection is performed.” 


The condition, however, may be an acute 
berculous infection, with effusion. The rib re 
tion precludes the possibility of a cure by ot 
than prolonged treatment and surgical measu 
Whatever chance the patient may have ha 
overcoming his infection with an expanded ! 
is denied by the unjustifiable and ill consid 
external drainage. Alexander says, “the key 
of treatment is that open drainage must neve 
instituted,”’ and Keller states that over 20 ° 
cent of tuberculous empyema at the Walter! 


1Read at the annual meeting of the Saskatchewan Medical Association, Regina, Sask., August 20, 1933. 
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Fig. 2. 


1. Case r. A. M. Condition on admission. Acute 
ulous infection with effusion, secondarily infected by 
section. Contralateral lung clear. 
.2. Case 1. A. M. After 6 months’ treatment with 
tion. No reduction in size of cavity. 


pital had had previous open drainage, “the 

test tragedy that could befall them.” 

( is recognized that tuberculous patients do 

tolerate an open pneumothorax. More par- 
icularly is this true in the early stages. In any 
case with pus in the pleural sac, surgery should 
not be considered until a thorough bacteriological 
examination of the aspirated fluid has been com- 
pleted. Rarely, if ever, does a “chest full of pus”’ 
constitute a surgical emergency. Embarrassing 
pressure symptoms or toxemia can be adequately 
relieved by aspiration. Microscopic study and 
culture will readily demonstrate the presence of 
pyogenic organisms and no case should be sub- 
jected to drainage where bacteriological examina- 
tions have been negative. 


TREATMENT 


Marked absence of agreement seems to prevail 
as to which cases should be treated conservatively 
and which should be referred to the surgeon for 
some form of collapse. 

In Saskatchewan sanatoria prior to 1925, all 
patients were treated by aspiration, with or with- 
out air replacement, by injection of antiseptics, 
and when secondarily infected, by open drainage. 
Hamilton, of the Saskatchewan Anti-Tubercu- 
losis League, reviewed all cases definitely proved 
as tuberculous over a period of years and found 
that in the severe mixed infection type with 
bronchial fistula, 13 in all, ro died, 9 of the empy- 
ema, 1 of progressive pulmonary disease. Where 
rib resection had been done either before or after 
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Fig. 3. 
Fig. 3. Case 1. A. M. Condition on discharge. Obliter 
ation of cavity following complete costectomy in four 
stages. Small sinus injected with bismuth. This later 
closed. 


admission, 13 in all, 1 was well after 5 years of 
treatment. The remaining 12 died. 

The present report includes 6 cases of the severe 
mixed infection type in which bronchial fistule 
were present at time of operation and which were 
treated by thoracoplasty. These were discharged 
from hospital with bronchial fistula closed and 
cavity obliterated. There were 8 with external 
drainage on admission; all were treated by thora- 
coplasty. Two patients on discharge had small 
sinuses; in the remainder complete obliteration 
of the cavity was obtained. 

In tuberculous empyema complete re-expansion 
of the lung may not be possible because of thick- 
ened pleura or parenchymal fibrosis; moreover, 
it may not be desirable on account of the danger 
of lighting up disease within the lung. Conse- 
quently, obliteration of the cavity can be obtained 
only by some form of surgical collapse, mobilizing 
the rigid chest wall so that symphysis of pleure 
becomes possible. 

In considering the form of collapse, the proce- 
dure is determined by the size and extent of the 
cavity. Decortication of the lung must not be 
considered because of underlying tuberculous 
disease. Hedblom reported 4 cases in 1922 in 
which he had performed decortication, the diag- 
nosis being made subsequent to the operation by 
microscopic examination of the excised pleura. 
In 3 cases partial obliteration of the cavity re- 
sulted, 1 patient died of hemorrhage. 

The disability resulting from surgical collapse 
varies with the extent of the operative procedure. 









Fig. 4. Fig. 5. 


Fig. 4. Case 2. M. U. Shows empyema cavity, right 
side, 24 years after onset. Intervening treatment of aspira- 
tion and irrigation; subsequent to cessation of treatment 
developed empyema necessitatis with anterior sinuses. 

Fig. 5. Case 2. M. U. Shows size of empyema cavity, 9 


It is considerable where the cavity is large, neces- 
sitating a complete thoracoplasty. Vital capacity 
is lowered. There is the usual operative risk and 
a certain amount of mutilation and deformity 
commonly result. The risk is not great, pro- 
vided graded operations are employed and pro- 
vided the general condition of the patient is 
moderately good. 

In addition to the usual pre-operative prepara- 
tion, the routine treatment at the Saskatoon Sana- 
torium, where the cases under review were oper- 
ated on, is especially directed to minimizing as 
much as possible pulmonary complications, the 
result of upper respiratory infections. Some time 
prior to operation all loose teeth are extracted and 
carious teeth treated or filled; special attention is 
paid to pyorrhoea and gingivitis. The day pre- 
ceding operation, a thorough antiseptic toilet of 
mouth, nose, and throat is carried out by careful 
cleansing of the teeth, nasal douches, and throat 
gargles. This is repeated twice on the morning 
of operation. The same morning the patient is 
encouraged to empty the lungs of all sputum, first 
upon awaking and again when the hypodermic is 
given. In operative chest cases the basal meta- 
bolic rate is ascertained and vital capacity esti- 
mated. Blood urea is determined, as is also 
coagulation and bleeding time, and kidney func- 
tion is appraised by the Mosenthal test. The 
anesthetic employed has been novocain % per 
cent combined with nitrous oxide gas and oxygen. 
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Fig. 6. 
months after complete posterior thoracoplasty. Cavity 
filled with lipiodol. 
Fig. 6. Case 2. M. U. Condition on discharge. Cavity 
completely obliterated following unroofing operation on 
residual cavity. 


a. Tuberculous empyema. Where there is little 
or no evidence of lung involvement and the fluid 
is seropurulent in character, the treatment is the 
same as for a purely serous effusion. Aspiration 
should be resorted to only when pressure symp- 
toms have developed or when the fluid fails to be 
absorbed after a reasonable period of time. When 
it is definitely purulent and present in large quan- 
tity, early and repeated aspiration seems to give 
the best results. Hamilton, of the Saskatchewan 
Anti-Tuberculosis League, reports “favorable 
results from aspiration and irrigation with re- 
placement of air, but that treatment should be 
early and frequent to prevent serious comp! ca- 
tions such as bronchial fistula or sinus in the chest 
wall.’”’ If, however, there is much underlying \\ing 
involvement, increased pleural thickening, |:ck 
of improvement in the patient’s condition, © if 
after repeated aspirations the cavity rem: us 
undiminished, thoracoplasty should be con. ‘- 
ered. 

b. Tuberculous empyema with mixed infec! . 
The mildly infected cases, without bronc a! 
fistula or open drainage, should be treated 
same as the sterile group. If the toxemi 
marked, drainage must be resorted to. Ifo 1 
drainage has been performed, further surg: ‘| 
procedure must be considered just as soon as 
patient’s condition warrants. If the infecti: 
of long standing, further reduction in the si 
the cavity cannot be expected. Six cases in 
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Fig. 7. 
7. Case 3. J.S. Large empyema cavity on admission. 
8. Case 3. J. S. Shows size of cavity following pos- 
te extrapleural thoracoplasty. 


ser. s were admitted with open drainage and in 
noe was any appreciable diminution in the size 
of ‘he cavity obtained by irrigation. Occasion- 
ally. however, after open drainage and irrigation, 
the secondary infection is overcome and the sinus 
closes, with resulting clear, sterile effusion. This 
occurred in one of our cases. If bronchial fistula 
develops, open drainage is indicated, to be fol- 
lowed later by surgical collapse. In 1 case with a 
long standing bronchial fistula, an attempt was 
made to obliterate the cavity by thoracoplasty, 
postural drainage and aspiration before and after 
operation being depended upon to keep the cavity 
evacuated. Total thoracoplasty in four stages, 
preceded by phrenic avulsion, was performed. A 
residual cavity of some considerable size per- 
sisted, requiring drainage, unroofing and muscle 
transplantation before a final closure was ob- 
tained. In such cases open drainage should be 
instituted prior to or during the first stage of 
thoeracoplasty, through a small dependent open- 
ing, well away from the operative field. In the 
acute stage after drainage, Archibald counsels 
waiting until the patient shows evidence of over- 
coming the infection before undertaking further 
surgical procedure. 

The following is a case report of a severe mixed 
infection, complicating an acute tuberculous 
effusion: 


Case 1. A.M., an English male farmer, aged 24 years, in 
March, 1930, developed pain in right chest and non-pro- 
ductive cough. He felt feverish but continued to work. 
Dyspnoea developed and he was forced to go to bed 3 weeks 


Fig. 


8. Fig. o. 

Fig. 9. Case 3. J. S. Shows size of cavity after total 
costectomy. Roentgenogram taken 2 weeks after the 
fourth stage operation, 


after onset with a temperature of 103 degrees. The chest 
was aspirated and 3,000 cubic centimeters of cloudy fluid 
was withdrawn. No bacteriological examination of fluid 
was made. He was admitted to the hospital and rib resec 
tion was carried out on April 1, 1930. He had lost 15 
pounds in weight; night sweats were present and a small 
amount of sputum. His condition following rib resection 
grew worse and he was transferred to the Saskatoon Sana 
torium on April 17, 1930, with a temperature of 103.5 de 
grees; pulse 140; respirations 24-28. On April 19, a further 
rib resection was performed to permit of more dependant 
drainage. Daily irrigations with Dakin’s solution were 
carried out and for several weeks there was no improve 
ment. During this period the temperature varied, 103 to 
105; pulse 130 to 160; respirations 24 to 48. Guinea-pig 
inoculation of the chest fluid was positive for tubercle 





Fig. 10. Case 3. J. S. Three months later. Cavity com 
pletely obliterated. 
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Fig. 11. Fig. 12. 
Fig. 11. Case 4. Condition on admission, February, 1926. 
Right, parenchymatous tuberculosis throughout, with 
cavitation. Left, lesion in first and second interspaces. 
Fig. 12. Case 4. A. B. Right, empyema with bronchial 


bacilli. From July to November there was slow but definite 
improvement but at no time during this period was opera- 
tive interference considered justifiable. On November 1, 
phrenic avulsion was performed and on November 20, 
extrapleural collapse was begun. A total thoracoplasty in 
four stages was carried out between November 30, 1930 
and January 10, 1931. The serious condition of this patient 
necessitated long intervals between stages, and it is inter- 
esting to note that quite definite improvement followed 
each stage. The contralateral lung remained healthy. The 
patient continued to improve and was discharged August 
12, 1931, with a small sinus of 20 cubic centimeters capacity 
in the region of the drainage wound and without cough or 
sputum. This man was well and doing light work from the 
time of discharge to November 31, 1931, when he died fol- 
lowing an operation for acute intestinal obstruction, in his 
home hospital. (He had had a fecal fistula which neces- 
sitated operative closure following an operation for acute 
appendicitis in June, 1929, 9 months prior to developing 
tuberculosis.) 


An unroofing operation should not be performed 
if the cavity is large. Matson reserves this opera- 
tion for cavities of 150 cubic centimeters or less. 
Considerable shock accompanies an extensive un- 
roofing operation and the subsequent chest wall 
protection is poor. This mistake was made in 
some of our earlier cases. 

The severe mixed infection type of tuberculous 
empyema always presents a grave prognosis. 
Provided the patient’s condition warrants opera- 
tive interference, there should be no delay in in- 
stituting surgical measures. Archibald reports 15 
cases of this type, “in which 8 could be treated 
only by a small rib resection and drainage. These 
went on to death from progressive tuberculosis, 
at various intervals, independently of the opera- 
tion.” The 7 remaining were treated by total 


Fig. 13. 
fistula, 4% years after conservative treatment. Left, lung 
now Clear. 
Fig. 13. Case 4. A. B. After complete extrapleural 
thoracoplasty in four stages. Left lung unchanged. 


thoracoplasty, 2 patients dying in hospital; the 
5 remaining were discharged as clinically cured. 
RESULTS 

This paper is based on a study of 15 cases, 
definitely proved tuberculous, referred for sur- 
gical treatment by the medical staff of the 
Saskatchewan Anti-Tuberculosis League, during 
the years 1926 to 1932, inclusive. All cases in this 
group were of the mixed infection type. There 
was 1 death, a mortality by case of 6.6 per cent. 
A total of 44 operations were performed, the 
mortality by operation being 2.2 per cent. 

The oldest patient was 58 and the youngest 4; 
the average age being 31 years. There were 13 
males and 2 females. The right side was involved 
8 times and the left 7. Six cases were complicated 
by bronchial fistula and 6 were admitted with 
previous rib resection; 2 had empyema necessita- 
tis. Three showed contralateral lung disease. Amy- 
loid disease was present to a marked degree in one 
case and moderately so in one other. The aver: ge 
length of time of the duration of the empy« na 
prior to operation was in 14 cases, 3 years aii i 3 
months. The remaining case was a man of 58, 
who on admission had an empyema evident! of 
long standing. The history pointed to a bron 
fistula which closed from time to time. 

This man was a farmer, lived in the open and for 
had never consulted a doctor. The only suggestive h 
of tuberculosis was that 33 years previously, at the a 
25, he was confined to bed with what he termed “a « 
for a period of 2 months, with cough and expector: 


Just how long his empyema had existed could not |! 
termined. The patient died, the result of pneumo! 
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Fig. 14. 
14. Case 4. A. B. Two months after thoracoplasty 
n residual cavity following thoracoplasties. Lipiodol 
mn. 
15. Case 4. A. B. Three months after unroofing 


Fig. 15. 


ntralateral lung, 17 days after a first stage thoraco- 

Autopsy showed chronic bilateral pulmonary 
culosis. This was one of our earlier cases and with 
nt experience would not now be accepted for opera- 


hree of the 15 cases were classed as mildly or 
moderately secondarily infected, having small 
loculated empyemata. One was a boy, aged 4 


years, with a bronchial fistula and in which guinea- 
pig inoculation was positive. His cavity was ob- 


literated following drainage. This instance is 
unusual on account of the youth of the patient. 
The 11 remaining cases were classed as of the 
severe mixed infection type. In 6 an undecking 
operation was performed; in 1 case in one stage 
and in the remaining 5, in two stages. In these 
latter the cavities were large and in the light of 
subsequent experience, extrapleural thoracoplasty 
would have been a better procedure. Of the 5 
remaining cases, 1 was treated by posterior thora- 
coplasty with undecking of a residual cavity. In 
the 4 other cases, a total thoracoplasty was per- 
formed. Phrenic avulsion preceded thoracoplasty 
in 4 of the 11 cases. The cause of the mixed in- 
fection was rib resection in 6 cases; bronchial 
fistula in 6 cases; empyema necessitatis, 2 cases; 
undetermined, 1 case. 

Of the 14 cases discharged from hospital, 13 are 
now living, 1 dying 4 months after discharge, the 
result of an operation for acute intestinal obstruc- 
tion. This death cannot be attributed to the 
chest condition. Three patients have been dis- 
charged over 6 years; 2 over 5 years; 3 over 3 


SURGICAL: TREATMENT OF TUBERCULOUS EMPYEMA 


Fig. 16. 
operation. Roentgenogram shows cavity still present. 
Fig. 16. Case 4. A. B. Complete obliteration following 
débridement and muscle graft to fill cavity is shown in 
this roentgenogram. 


years; I over 2 years and 3 between 1 and 2 years, 
and the remaining case less than 1 year. Two had 
small sinuses at time of discharge, one of these 
has since closed. In all others the cavity was 


Fig. 17. Case 4. A. B. Posterior view; showing full 
range of movement at shoulder. 
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TABLE I.—CAUSES OF SECONDARY INFECTION 
Rib resection. 
Empyema necessitatis. . . 
Bronchial fistula 
Undetermined. 
Total... 


obliterated and in no case has there been a recur- 
rence of cavity formation. 

The present condition of these patients has been 
classified as “unimproved,” “improved,” or 
“well and working.” By “well and working” is 
meant that a patient is able to do a certain amount 
of work daily. One patient is unimproved and is 
now in hospital elsewhere with progressive bi- 
lateral pulmonary disease. One patient is im- 
proved and one other is too recent to classify. 
The ro remaining cases are “ well and working.” 
One patient reports he is able to do a full day’s 
work on the farm. The majority of the remainder 
are capable of doing 4 to 6 hours of work daily. 
One patient was married at the time of her dis- 
charge and is now doing her own housework. 
This patient showed marked amyloid disease but 
since discharge has put on 30 pounds in weight. 
The majority report a certain amount of dyspnoea 
on exertion; they tire easily but consider them- 
selves in good health. They have been followed 
closely since discharge and in most instances a 
yearly examination has been made by a member 
of the medical staff of the Saskatchewan Anti- 
Tuberculosis League. 


SUMMARY 


1. Adequate study of all patients with empy- 
ema should be made before any surgical procedure 
is performed. 

2. Sterile purulent effusions should not be 
drained externally. 

3. Secondarily infected tuberculousempyemata 
usually require thoracoplasty. 

The following additional case histories are 
illustrative of the type of empyema treated. 


Case 2. M.U., aged 21 years, a nurse in training, was 
admitted to Fort Qu’Appelle Sanatorium, December 6, 
1926. Family and past history irrelevant. Patient was in 
good health until November 24, 1926. She was in bed 10 
days with right pleural onset, with temperature. The 
diagnosis was questionable tuberculosis, December 1, 1926. 
On admission to the sanatorium she had no cough, no 
expectoration. X-ray films suggested spontaneous pneumo- 
thorax, right side, with effusion (fluid to level of second 
rib, anteriorly). In January, 1927, 750 cubic centimeters 
of pus was aspirated; the cavity was irrigated with eusol. 
\spiration was repeated at approximately weekly inter- 
vals and cavity was irrigated. March, 1927, pus from 
chest was positive for tubercle bacilli, by guinea-pig 
inoculation. July, 1927, sputum, % ounce. Aspiration of 
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TABLE II 


Died after operation 
Died since discharge 
Too soon to classify 
Unimproved 
Improved 

Well and working 


cavity at weekly intervals was continued, followe«: 
irrigation and air replacement. February, 1928, she be 
to run septic type of temperature. May, 1928, spuiu 
2 ounces. June, 1928, empyema necessitatis with spon- 
taneous discharge of 6 ounces pus from chest anteri irly 
was diagnosed. From June, 1928, to May, 1929, she had 
two persistent sinuses in third space anteriorly. When 
referred for surgical treatment in May, 1929, she showed 
greatly enlarged liver and spleen. She had septic type of 
temperature. Her weight was 105 pounds. The contra- 
lateral lung was clear. June 24, 1920, a rib resection pos- 
teriorly was done for dependent drainage of empyema 
cavity, following which sinuses in anterior chest partially 
closed. Pus in chest again was positive for tubercle bacilli 
by guinea-pig inoculation. Following rib resection, the 
cavity was irrigated daily. The temperature abated but 
there was no reduction in size of cavity. September 10, 
1929, a posterior thoracoplasty, lower ribs, was done. 
October 9, 1929, a posterior thoracoplasty, upper ribs, was 
done. Following total posterior thoracoplasty, a long, 
narrow cavity persisted, hourglass in shape with sinuses 
anteriorly over breast and posteriorly at site of rib resec- 
tion. April 25, 1930, unroofing of cavity, anteriorly, was 
done. June 17, 1930, unroofing of cavity, posteriorly, was 
done. This was followed by obliteration of cavity and 
patient was discharged July 24, 1930. June, 1031, her 
weight was 130 pounds. She had no enlargement of liver or 
spleen. She was well nourished and appeared in best of 
health. She has married and does 6 to 8 hours housework 
daily. September, 1933, her weight was 135 pounds. She 
continues to be in good health, with no cough, no dyspnea, 
is able to play golf and tennis, and swims without difiiculty. 
CasE 3. J. S., aged 42 years; married; laborer-cook; 
normal weight, 140 pounds; was admitted to Saskatoon 
Sanatorium, September 26, 1929. In February, 1920, he 
injured the right chest, falling a distance of 20 feet. ‘There 
was considerable contusion of right chest but no open 
wound. He ran temperature of ror degrees. He had a 
cough with some sputum and considerable dyspnoea. He 
was in bed 1 week in hospital. The chest was strapped and 
he returned to work but collapsed the first day at work and 
returned to the hospital where he remained until April 10 
1929, with weakness, cough, and sputum. His weight was 
100 pounds. At this time he had an X-ray of chest a: 
April 18, 1929, the chest was aspirated and thin pu: 
obtained. No culture was made. No guinea-pig in: 
tion was made. Aspiration was repeated on April 2 
in May, 1929, rib resection was done. From May 
admission to Saskatoon Sanatorium on September 26, 
he had a persistently discharging sinus and the cavit 
treated by irrigation. On admission, sputum was 6 0 
and was positive for tubercle bacilli. There was a fr 
charge from the sinus. The contralateral lung was 
He was put to bed and given general treatment. Th: 
dition improved and the sinus in the chest wall 
On June 30, 1930, aspiration of the chest showed 
fluid. Five hundred cubic centimeters was aspirat« 
10 cubic centimeters of 5 per cent gomenol was in} 
On July 3, 1930, 60 cubic centimeters of gomenol w 
jected. On July 10, 1930, 50 cubic centimeters of g: 
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injected. From July to November, 1930, there was 
hange in condition. The cavity occupied the whole 
e right chest (Fig. 8). Surgical collapse was de- 
on. Between November 4, 1930, and January 20, 
a complete costectomy in four stages preceded by 
‘ic avulsion, was performed. The cavity was not 
ed prior to collapse but as the fluid was clear, the 
y was emptied by aspiration before and subsequent 
ch stage. Complete obliteration of the cavity was 
ned and patient was discharged June 15, 1931, 4% 
hs following last operation. The weight on discharge 
31 pounds. He had no cough, the sputum was prac- 

y nil and negative for tubercle bacilli. 
low up, February, 1933, daily sputum, 1 ounce; nega- 
wr tubercle bacilli. The general health was good but 
s dyspneeic on continued exertion. He could do light 

ind had a slight morning cough. 

se 4. A. B., aged 31 years, laborer, was admitted to 
)u’Appelle Sanatorium, February, 1926. The pre- 
history revealed influenza in 1918 when he was in 
weeks. Subsequently he was indifferently well; 
asily. In 1923, he had pain in both chests and de- 
‘d cough and expectoration. In 1925, cough and 
sp. m became worse. He was tired and weak all the 
tim and began to lose weight. At the end of 1925, he 
de: oped fever with aggravation of symptoms. On ad- 
mi: on, sputum was 4 to Io ounces, positive for tubercle 
bac i. It was classified 111B. The right side showed 
par ichymatous tuberculosis throughout, with cavitation. 
Th: ‘eft side showed an apical lesion. In November, 1926, 
pat at developed spontaneous pneumothorax, with fluid 
fill’ » the whole right side. He was treated by aspiration 
and air replacement. By July, 1927, the fluid was too 
thick to be aspirated. Early in 1928, he developed a 
bronchial fistula and irrigations were stopped. The bron- 
chia! fistula drained freely and he would cough up 16 
ounces daily. From this time until 1931 he was treated 
with bed rest. The lesion on the left side began to clear 
and by July, 1931, he was considered fit for surgical col- 
lapse. The sputum was positive for tubercle bacilli. From 
July 14 to October 24, 1931, a complete costectomy in four 
stages, preceded by phrenic avulsion, was performed. The 
cavity was not drained prior to thoracoplasty. It was 


considered that the large freely draining fistula would keep 
the cavity evacuated. This was a mistake, as after com- 
plete thoracoplasty there was a considerable cavity re- 
maining, with sputum 6 to 8 ounces. December 18, 1931, 
the residual cavity was drained. Following this, the bron- 
chial fistula closed, but the cavity did not decrease in size. 
March 18, 1932, the cavity was unroofed and soft tissues 
allowed to fall in, but no healing took place. June 28, 1932, 
the roof of the cavity was completely excised and the cavity 
left open, and packed with bipp gauze. After several 
months of treatment with ultraviolet light on open cavity, 
there was no attempt at filling in by granulations and on 
January 18, 1933, two large muscle transplants from the 
pectoralis major in front and latissimus dorsi behind, were 
placed in the cavity after débridement of the cavity bed. 
The muscle transplants were stitched to edges and the 
skin closed tightly without drainage. Primary healing 
resulted. Patient was discharged 2 months after last oper- 
ation. The sputum was reduced to 2 ounces and was nega- 
tive for tubercle bacilli. 

The author wishes to acknowledge his indebtedness to 
Dr. R. G. Ferguson, director of medical services, Saskatche- 
wan Anti-Tuberculosis League, by whom this material was 
made available; and to Drs. H. C. Boughton and W. S. 
Barclay of the Saskatoon Sanatorium for valuable assist- 
ance and co-operation in the treatment of these cases. 
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UTEROSALPINGOGRAPHY BY INTERRUPTED FRACTIONAL 
INJECTIONS 


A MopiIrieD AND IMPROVED TECHNIQUE! 


MORTIMER N. HYAMS, M.D., F.A.C.S., NEw York 


IAGNOSIS in gynecology is based largely 
1) on the fundamental methods of examina- 
tion, in association with microscopical and 
histopathological studies. In some instances, 
however, the usual procedures alone are inade- 
quate to establish a positive diagnosis, and neither 
the lesion nor its exact location can be definitely 
recognized. With the development of improved 
apparatus, radiopaque media and a standardized 
technique, roentgenography has become a valu- 
able diagnostic aid, by visualizing previously ob- 
scure pathological conditions. The technique of 
uterosalpingography is simple and does not neces- 
sitate hospitalization of the patient, except under 
unusual circumstances. However, its application 
must be limited to properly selected cases. 
Uterosalpingography was originally adapted for 
visualization of the lumen of the fallopian tubes 
in cases of sterility. With continued use, its 
diagnostic and prognostic value has increased to 
an extent undreamed of by its original advo- 
cates. 
The accepted procedure is to distend the uterine 


cavity with one or two injections totaling 8 to 
to cubic centimeters of a radiopaque contrast so- 
lution and make X-ray exposures. Another film is 


taken after an interval of 24 hours. During the 
course of injection, abdominal cramps are not in- 
frequently complained of, in some instances so 
severe as to necessitate discontinuing the injec- 
tion when only partly completed. The dense 
shadow cast by the solid column of opaque fluid 
in the uterine cavity often obscures the presence 
of small intrusions and irregularities in the con- 
tour of the lumen of the uterus and fallopian 
tubes, and filling defects of diagnostic import may 
not be delineated. The forceful injection of a 
relatively large amount of contrast solution may 
result in its entrance into the vascular system. 
The uterus has no submucosa; on account of the 
intimate relationship of the mucosa to the under- 
lying plexus of vessels, any break in the continu- 
ity of the mucous membrane may be accompanied 
by injury or laceration of the contiguous vessel 
wall through which the forcibly injected solution 
may pass into the circulation. 

To overcome some of the objections and to 
eliminate possible sources of error, the method 


which is herewith described, and which is based 
on the following principles, has been develoyed: 

1. Successive injections of 2 cubic centime ers 
each of the contrast solution are made. 

2. The field is exposed to the roentgen ray a(ter 
each injection and the films are developed im- 
mediately. 

3. The wet films are inspected to check the 
technique, so that modifications may be made as 
are deemed necessary to give maximum diag- 
nostic data. 


PREPARATION OF THE PATIENT 


To evacuate the lower bowel a mild laxative 
is given on the night before examination and a 
soap suds enema the next morning. The bladder 
is emptied by voiding or catheterization. The 
patient is placed on an X-ray table equipped with 
a Bucky diaphragm; she is placed in the lithotomy 
position which is maintained throughout the 
examination. The vulva and vagina are scrubbed 
with tincture of green soap and water, followed 
by a pitcher douche of oxycyanide of mercury 
1:2000 at a temperature of 110 degrees F. 

TECHNIQUE 

A bivalve speculum fitted with the Hyams 
diagnostic light carrier is placed in the vagina, 
and the cervix and cervical canal swabbed with 
a 3% per cent solution of tincture of iodine. 
Depending on the position of the uterus and the 
direction in which the portio points, a tenacu!um 
is placed on the anterior or posterior lip of the 
cervix. A sterile uterine sound is introduced to 
the uterine cavity to determine the length ind 
position of the canal. A flexible tipped cannula 
attached to a Luer syringe is inserted into ‘he 
uterine canal until the shoulder of the ru! ver 
acorn fits snugly into the external os. 

With traction on the tenaculum and pre: ire 
on the cannula, a small amount of air isintrod: ed 
into the uterine cavity to ascertain whether o 
there is leakage around the acorn. If the c 
is extensively lacerated, precluding a com 
closure with the cannula, the anterior and p 
rior lips may be approximated on each side 
a tenaculum to reduce the size of the openin 
permit complete occlusion with the cannula 


1From the service of Dr. Walter T. Dannreuther, Department of Gynecology, New York Post-Graduate Medical School and Hospita 
Columbia University. 
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1. Uterosalpingography by fractional method. 
xposure of a series taken October 24, 1932, before 
ent, after injection of 2 cubic centimeters of radi- 

medium. Uterus partially filled. 


event leakage into the vagina. If there is 
‘akage, the instrument is removed and a 
ige filled with ro cubic centimeters of warmed 
dol is attached to the cannula, and enough 
tion is forced through to expel the air from 
instrument. As soon as the oil appears at the 
, the cannula is reinserted into the uterine 
ity and the fractional injections are made. 


Fig. 3. Third exposure, same case, after third injection 
of 2 cubic centimeters of fluid; uterus filling, fluid is seen 
entering the tubes. 


Fig. 2. Second exposure, same case as Figure 1, after in- 
jection of additional 2 cubic centimeters. Uterus incom- 
pletely filled, fluid has not yet entered fallopian tubes. 


The contrast medium is introduced by gradual 
but steady pressure in five separate injections of 
2 cubic centimeters each with an interval between 
each injection for X-ray exposure and immediate 
development of films. During this brief period 
between successive exposures, the wet films are 
inspected for control of errors in technique or to 


Fig. 4. Fourth exposure, same case, after fourth injec- 
tion of 2 cubic centimeters of fluid; uterus and tubes de 
lineated; filling defect of uterus. 
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Fig. 5. Fifth exposure, same case, after a total of 10 
cubic centimeters has been injected into uterine cavity; 
note filling defect of uterus; tubes well delineated. Diag- 
nosis: submucous fibroid. 


elaborate on the procedure if necessary. To pre- 
clude leakage, the instrument must be held in 
position during the course of the examination. 
The entire procedure rarely requires a half hour. 
The patient is requested to return after 24 hours 
for a final X-ray exposure. This exposure is 


Fig. 7. Same case as Figure 1. Diagnosis of submucous 
fibroid confirmed by diagnostic curettage on October 30, 
1932. This film was taken 2 months after intra-uterine ap- 
plication of radium, 600 millicurie hours. Irregularity of 
uterine cavity diminished. 


Fig. 6. Twenty-four hour exposure of same case. Dis- 
semination of fluid throughout pelvis. 


made with the patient in the dorsal posture, with- 
out preliminary preparation, and completes the 
series of six exposures. 

Most of the instruments used for insufflation 
and salpingography have been constructed of 
rigid metal, slightly curved at the distal end, and 
varying in size from No. 12 to 20 French. Ana- 
tomically, the cervical canal is not uniform in 


Fig. 8. Same case as in Figure 1. This film was ta 
year after the application of radium. Uterine cavit 
pears normal; patient symptomless. 
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Fis. g. Congenital anomaly: elongation of fallopian 


tubes 


size, shape, or course, nor is the uterus always in 
its normal position. In passing a large rigid 
cannula through the cervical canal into the uter- 
ine cavity, considerable trauma may result be- 
cause of the disproportion between the size of 
the sound and the diameter of the cervical canal, 
the lumen of which may be distorted by congeni- 
tal abnormalities or by trauma. The same prin- 
ciples apply also to the internal os and corpus 
uteri. To overcome these difficulties, I have de- 
vised a flexible tip' for the cannula to take the 
place of the rigid end. 

The advantage of this method of interrupted 
fractional injections is the complete absence of 
cramp-like pains or unpleasant sensations in the 
lower pelvis so frequently associated with the in- 
jection of the large amount of fluid into the uter- 
ine cavity at one time. The patient is comfort- 
able and completely relaxed, she is able to remain 
motionless and to co-operate, all of which helps 
to facilitate the making of good X-ray exposures. 
This method of injection permits following the 
progress of the solution as it fills the uterus and 
fallopian tubes; filling defects and pathological 
changes are more accurately visualized and lo- 
cated. In view of the fact that the injections are 


: The instrument embodying this improved flexible tip feature was de- 
Scribed in detail in the Am. J. Obst. and Gynec., May, 1931. 


Fig. 10. Bicornuate uterus. 


controlled by specific quantities of the medium, 
physiological distention of the uterus and fallop- 
ian tubes is less dangerous and is accompanied or 
followed by a minimum of reaction. The tech- 
nique precludes the possibility of untoward results 
and gives a maximum amount of information. 
The possibility of such disagreeable sequele as 
vascular injection with the media is excluded. 
Delineation of the uterine cavity by this meth- 
od often differentiaties an ovarian cyst from a 
fibroid, and will also disclose polyps or submucous 
fibroids protruding into the uterine cavity which 
might otherwise escape notice. Bicornuate uteri 
and other congenital uterine or tubal anomalies 
are clearly outlined in a uterosalpingogram. 
While congenitally elongated fallopian tubes 
are uncommon, they do occur and may be the 
cause of persistent sterility. A young woman pre- 
sented herself for primary sterility. Repeated 
transuterine insufflation tests proved the tubes 
to be patent and a salpingogram confirmed these 
findings. However, the tubes were found to be 
tremendously elongated, reaching to within 1 inch 
of the crest of the ilium. Since the insufflation 
tests proved that the tubes were open, it was 
logical to assume that pregnancy could occur, 
but the salpingogram indicated that while pos- 
sible, this was extremely improbable (Fig. 9). 
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Although skiographic delineation of the uterus 
and fallopian tubes has been used in the diag- 
nosis of early pregnancy, and despite the fact 
that abortion has seldom followed, its use for this 
purpose cannot be recommended. The Asch- 
heim-Zondek test and its modifications have 
proved more reliable than all others for this pur- 
pose. I must confess to having inadvertently 
made salpingograms during the first month of 
pregnancy in two cases, unaware of the presence 
of a gestation sac. In neither case was the preg- 
nancy interrupted by the incidental manipula- 
tions, both patients going to term and having 
normal deliveries. 

A hydrosalpinx manifesting no gross enlarge- 
ment on palpation can be demonstrated by sal- 
pingography, and an unsuspected hematosalpinx 
or pyosalpinx may be revealed in the same way. 
Salpingography is also of value in determining 
the presence or absence of tubes in patients who 
have had a previous operation on the adnexa but 
who are uncertain of its nature. 

At all times, the degree of pressure used to 
inject the radiopaque medium into the uterine 
cavity and tubes must be moderate. Excessive 


distention may result in the rupture of a tube in 
the presence of an unsuspected tubal disease, and 
for this reason is particularly dangerous in cases 
of tubal pregnancy. 
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Roentgenography of the pelvic viscera mus 
avoided during menstruation and the 5 days 
fore the onset of a flow. The best time is al 
7 days after the bleeding has stopped. A 
picion of either uterine or ectopic pregnanc 
also a contra-indication. It should not be 
temped in the presence of active inflammatio 
the external genitalia, vagina, cervix or adn 
because it might be responsible for upward ex‘ 
sion of an infection. Indiscriminate use of | 
X ray and opaque medium in gynecological diag- 
nosis must be avoided and the contra-indications 
must be scrupulously observed. 


SUMMARY AND CONCLUSIONS 


1. A new method of fractional uterosalpin- 
gography is presented. 

2. It has distinct diagnostic advantages over 
the accepted methods. 

3. It is attended by little or no pain and is 
without danger in properly selected cases. 

4. By its use, abnormalities or pathological 
changes, difficult or impossible of interpretation by 
other methods, can be frequently demonstrated. 

5. The proper instruments as well as exact and 
careful technique are necessary to obtain the best - 
films. 

6. Hospitalization is not necessary except in 
unusual cases. 
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TUBERCULOUS ABSCESSES OF THE 


BRAIN SECONDARY TO 


TUBERCULOSIS OF THE CACUM 
CARL W. RAND, M.A., M.D., F.A.C.S., Los ANGELES, CALIFORNIA 


HE central nervous system is not infre- 

juently invaded by tuberculosis. This in- 

vasion usually occurs as tuberculous menin- 

miliary tuberculosis, or less frequently as 

or multiple tuberculomata. Tubercle or 

culoma formations may become confluent 

nvolve relatively large areas of the brain, 

ion and breaking down of tissue with 

dary infection resulting. On the other hand, 

uberculous abscesses of the brain are very 

Their pathology differs from that of tuber- 

s abscesses elsewhere in the body in that it 

not involve the various stages of granulo- 

us change to be expected from an infecting or- 

m of this nature. Apparently these abscesses 

lood-borne infections from a chronic tuber- 

‘is process elsewhere in the body. The 

od of abscess formation resembles that of 

cerebral abscesses caused by pyogenic in- 

ig organisms when these are blood-borne. 

There is probably a primary period of localized 

encephalitis, a secondary period of softening, and 

a final period of capsule formation, in the develop- 

ment of a true abscess. The case here reported 
is of such a type. 


CASE REPORT 


Tuberculous abscess of the cerebellum and right frontal 
lobe, complicating a tuberculoma of the cecum, in a Japa- 
nese 46 years old, 

M. Y., Japanese male, fish merchant, aged 46 years and 
single, referred by Dr. K. Tashiro, of Los Angeles, on 
October 23, 1933, for symptoms resembling those of a 
tumor of the brain. He was born in Japan, coming to this 
country at the age of 18. He is said to have had an attack 
of acute appendicitis in 1925 for which he was not operated 
upon. He was a heavy smoker and drinker. There was no 
history of chronic cough, chills, fever, expectoration, or 
loss of weight. On May 12, 1932, he was examined by Dr. 
Walter Wessels of Los Angeles, who obtained a history 
that during the previous 244 months he had developed 
slight pain in the abdomen morning and evening. A month 
prior to Dr. Wessel’s examination he had had an attack of 
colic which lasted 1 day; this was followed by constipation 
which was relieved by taking some “gas powders.”’ There 
had never been any nausea or vomiting. 

His physical examination was entirely negative except 
for 3 devitalized teeth, a slightly enlarged heart and a 
tumor mass in the right lower quadrant. This mass was 
described as being about the size of a lemon, rather hard, 
freely movable, smooth, occupying a position 3 centi- 
meters to the right of the umbilicus and extending from the 
level of the umbilicus downward for 5 centimeters. The 
right kidney could be felt above and was distinct from the 
mass. A gastro-intestinal study was negative except that 


the ascending transverse and descending colon was found 
to be narrow and spastic. The ascending colon was inter- 
fered with by the palpable mass which moved with it 
upon manipulation. The cecum was filled. The bowel ap- 
peared to be pushed to the extreme right. No appendix was 
seen. The blood Wassermann was negative. Urinalysis and 
examination of the stool were negative. Blood count: 
hemoglobin 80 per cent, red blood cells 4,480,000, white 
blood cells 14,000, differential: lymphocytes 26 per cent, 
polymorphonuclears 57 per cent, large lymphocytes 9 per 
cent, mononuclears 5 per cent, eosinophils 3 per cent. The 
diagnosis at that time seemed to rest between: (a) perity- 
phlitis, (b) Meckel’s diverticulum, (c) omental cyst, (d) 
hydatid cyst, and (e) carcinoma of the cecum. An ex- 
ploratory laparotomy was recommended but was not car- 
ried out. 

When first seen by me on October 22, 1933, a different 
picture presented. There was a large movable tumor in 
the right lower quadrant of the abdomen which was not 
painful or tender on pressure but which was now about the 
size of a man’s fist. The patient gave a history also of 
periodical attacks of partial intestinal obstruction. Roent 
genological studies following a barium meal test showed a 
marked filling defect in the region of the caecum. 

There was a further history of headaches dating back 
about 4 weeks. The pain was most marked in the right 
suboccipital region. There had been a great deal of nausea 
and frequent vomiting. The patient had lost weight. He 
had been unsteady on his feet and apparently very ataxic. 
He preferred to lie on the right side, becoming very dizzy 
if he turned to the left side. One made out no evidence of 
tuberculosis in the chest. The sense of smell was present 
on the right side but lost on the left side. His discs showed 
no choking. There was a slight horizontal nystagmus on 
looking to the right, none on looking to the left. There was 
slight weakness of the right lower face. The Romberg 
symptom and gait could not be tested, but when propped 
up in bed the patient fell backward and to the right. There 
were no abnormal reflexes of the Babinski group on either 
side. No ankle clonus was present. Blood Wassermann was 
again negative. A spinal fluid examination showed a clear 
fluid, containing one cell, marked increase in globulin, 
negative Wassermann. Colloidal gold curve oo00000000. 
No tubercle bacilli or other organisms were seen. 

The presence of an expanding lesion in the right cere 
bellar lobe was suspected. The question arose as to 
whether this was secondary to the tumor in the abdomen 
and an exploratory laparotomy was suggested. 

On October 28, 1933, the patient was operated upon by 
Dr. K. Tashiro. At operation the mass proved to be an 
extensive tubercular lesion involving a very movable czx- 
cum and the adjacent terminal ileum, with regional mesen- 
teric and omental changes. The cecum and lower portion 
of the ascending colon were quite thickened and moderately 
indurated as was also a portion of the terminal ileum about 
3 inches long. The appendix was retrocecal and bound 
down in a mass of adhesions. An extensive resection of 
the cecum and ascending colon as high as the hypatic 
flexure and also including 6 inches of the terminal ileum 
was carried out. An isoperistaltic side-to-side bowel anas- 
tomosis was then done, uniting the transverse colon to the 
terminal ileum. The wound was drained with a cigarette 
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Fig. 1. Cerebellum cut in horizontal plane to show 
tuberculous abscess in cerebellar lobe adjacent to vermis. 


drain and then closed. Following this, so far as abdominal 
symptoms were concerned, the patient made an uneventful 
convalescence. The wound healed per primam and free 
bowel action was re-established. 

About a week after this the patient suddenly began to 
develop signs of meningeal irritation, stiffness of the neck, 
a positive bilateral Kernig sign, and drowsiness. His tem- 
perature suddenly arose to 105 degrees. His coma deep- 
ened and he died on November 10, 1933. An autopsy of 
the brain was permitted. Gross and microscopical study 
of this organ and of the resected cecum were reported by 
Dr. C. B. Courville of Los Angeles in part as follows: 

“Gross pathology. The specimen consists of the dura 
mater covering the dorsolateral surfaces of the cerebral 
hemispheres, the entire brain and the cw#cum, the latter 
being a surgical specimen. . . . 

“Brain. The convolutions of the brain over the right 
hemisphere seemed to be somewhat universally flattened 
as compared to those of the opposite side. There were no 
particular areas, however, in which any unusual flattening 
was observed to point out the location of an underlying 
lesion. There has been in the recent state a fairly marked 
cortical congestion, and many of the smaller radicals are 
still visible even after embalming. The arteries are rather 
thin-walled throughout, although their tortuosity, espe- 
cially over the cerebral cortex, would suggest that the pa- 
tient was past middle age. The arachnoid shows consider- 
able minor thickening and opacity in the region of the 
sylvian fissure, but not to the extent indicative of an in- 
flammatory process. 

“One rather interesting incidental finding is the ex- 
tremely small size of the olfactory tracts, which are found 
as thin, string-like structures in the olfactory sulcus. There 
is a minor grooving of the uncinate region on either side 


Fig. 2. Coronal section of brain showing tuberculous 
abscess in right frontal lobe. Note the discrete capsule and 
absence of gross inflammatory changes about the abscess, 


and extends back particularly on the left to include a part 
of the hippocampal gyrus. 

“There is a bilateral herniation of the cerebellar tonsils 
about the medulla in the region of the foramen magnum. 
There is also a marked herniation of the anterior two- 
thirds of the superior vermis and an adjacent triangular 
portion of the superior surface of the left cerebellar hemi- 
sphere through the tentorium. This herniation is un- 
doubtedly due to the occurrence of a cerebellar lesion to 
be described later, and has taken place caudal to the brain 
stem. 

“On the midpoint of the upper surface of the right 
cerebellar hemisphere adjacent to the vermis there is what 
appears to be a fluctuant area in this region, indicating its 
presence by loss of cortical markings, which measures 1.7 
by 2 centimeters in its present state. The foliz about this 
area are likewise considerably flattened and distorted 

“The cerebellum was cut in a horizontal section, passing 
through its anterior and posterior margins. This section 
reveals a fairly large encapsulated abscess in the upper 
part of the medial position of the right cerebellar hemi- 
sphere, extending into the adjacent vermis (Fig. 1). ‘! ere 
is apparently the capsule of this abscess observed on the 
superior surface of the lobe. The abscess in its colle ))sed 
state measures 2.1 by 2.7 by 3.2 centimeters in its gre test 
transverse diameters. There is no evidence of locu! ‘ion 
and diverticula from the main abscess cavity. The c. vity 
is lined with a slightly uneven but well defined lay ~ of 
greenish colored granular pus. 

“There is next found a somewhat indistinct conn: tive 
tissue capsule which varies between one-half and one _ illi- 
meter in thickness. Outside of this a third layer is : ind 
consisting of a narrow, very well defined zone of rea ion 
which is bright red in color and is evidently accom} 
by considerable local congestion. The adjacent bra 
sue seems to be remarkably well preserved. There 
evidence of rupture of this abscess. There is, howeve! 
siderable distortion and flattening of the fourth ven 
which is reduced to a mere transverse slit. The d¢ 
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nucleus on the right is likewise compressed and distorted. 
There may be a slight cedema of the white substance of 
the : rht cerebellar lobe as compared with the left. The 
absc. s seems to have occurred predominately in the nar- 


row ‘rip of white matter which radiates around the vermis 
tow. | the medial end of the posterior border of the lobe 
and -s not disturbed the main centrum to any appreciable 
extk 


e cerebral hemispheres were sectioned in a coronal 
fash 1, beginning at the frontal lobes. The section which 
pass through the tips of the temporal lobes and just 
ant: orto the genu of the corpus callosum reveals a slightly 
irre, ‘ar contoured oval shaped cavity in the lower outer 
cent m of the right frontal lobe adjacent to the sylvian 
fiss\ It is separated by a narrow zone of white sub- 
stan 1.5 millimeters in thickness and by a very much 
atte ated and thinned cortex from the surface of the 
brai The abscess cavity measures 2.2 by 2.5 by about 
2c  imeters (anteroposterior diameter) in its greatest 
cros- ectional diameters (Fig. 2). The central portion of 
the vity was filled with liquid, greenish yellow pus, while 
adja nt to the capsule there was a zone of more solid pus 
still greenish color, but probably containing more fibrin. 
This ,yogenic membrane can be separated from the cap- 
sule ith a little difficulty, showing that organization of 
this rtion had not occurred. The active connective tis- 
sue «. psule must be very thin, for it was difficult to make 
out ¢ ossly, and probably in no place was it more than one- 
half . millimeter and often much less in thickness. Sur- 
rouning the capsule proper there is a brilliant reddish 
zone, evidently a zone of reaction in the surrounding tis- 
sues. This, however, is sharply circumscribed and within 
a millimeter or two outside this zone there is remarkably 
little evidence of any disturbance whatever. The white 
substance of this side shows only slight evidence of cedema, 
as suggested by a slight distortion of the midline struc- 
tures 

“Further sections of the brain further indicate an oedema 
of the right frontoparietal centrum. Both lateral ventricles 
are dilated, probably due to the occlusion of the fourth 
ventricle. There is a slight distortion of the ventricular 
pattern with a minor deflection toward the left. This seems 
to be even more marked in succeeding sections where the 
third ventricle is found to be likewise markedly distorted 
and also deflected toward the left. The posterior horns are 
markedly dilated, and in this region the ependymal lining 
shows a number of small discrete petechial hemorrhages. 
There seems to be no evidence of active inflammation in 
the ventricle. 

“Smears from both abscess activities reveal numbers of 
tubercle bacilli. 

“Caecum. The colon specimen shows a large irregular 
yellowish gray mass in the region of the cecum, which has 
invaded the bowel and caused an irregular ulceration. In 
this region the wall on cut section is found to be thickened, 
is very firm, and presents in some areas a whitish fibrous 
appearance, and in others a cartilaginous structure. In 
the outer portions of the mass there is more of a charac- 
teristic fibrous or fibrocaseous structure. As near as can 
be determined from the relationship of the appendix it 
seems as though the entire lower portion of the caecum 
has been involved up to the base of the appendix. The wall 
of the appendix likewise seems to be thickened, firm and 
opaque in the upper two-thirds of its extent, and on cut 
section the tissue has a sort of gelatinous texture, so this 
organ has evidently partaken of the inflammatory process. 
The ulceration within the cecum is very irregular and 
there is apparently a loss of epithelium down to the firm 
tumor tissue (Fig 3). 


Fig. 3. Resected tuberculous mass including portions of 
colon, cecum and appendix, 4. The tuberculous mass is 
indicated by arrows. 


“Histopathology. The following sections were taken 
from the abscess in the right frontal lobe: 

“Section 1, hematoxylin and eosin (Fig. 4). The abscess 
wall was characterized by an irregular friable layer of 
wandering cells whose structure was not clearly made out, 
evidently having undergone a marked degree of degenera- 
tive change. There was next a thin wall of connective tis- 
sue also infiltrated with wandering cells. Just external to 
this wall the brain tissue was found to be cedematous and 
there was a certain increase in number of the interstitial 
cells. The overlying cortex had undergone a minor degree 
of cedematous change and was somewhat friable, but had 
undergone no gross arachnoidal change. The cells form- 
ing the exudate were examined under higher magnifica- 
tions, but because of degenerative change their morphology 
was difficult to make out, however, many of them were 
obviously polymorphonuclear cells. There were also many 
mononuclear cells and some plasma cells observed. These 
cells could also be found in the connective tissue walls 
altho the mononuclear and plasma cells predominated. 

““Scharlack R for fat. There was only a minimal amount 
of fat in the pyogenic layer, but outside of the wall were 
found numerous fat laden phagocytes, more abundant in 
some sections than others, and inclined to be scattered 
thru the tissue. 

“Section 2. Stain for tubercle organisms, Ziehl-Nielsen 
(Fig. 5). Examination of the section under oil immersion 
reveals a large number of beaded or granular organisms 
both in the exudate and in the inner portions of the cap- 
sule of the abscess. These disappeared as the outer portion 
of the capsule was approached, so that none was found in 
the adjacent brain tissue. 

“Gram-Wiegert stain. This method was used to deter- 
mine whether or not other organisms might be present. It 
showed a number of ‘beaded’ or granular bacilli which 
seemed to be enclosed in capsules. These organisms were 
Gram positive and were probably tubercle bacilli. Smaller 
forms which were rounded, resembling diplococci, were 
also observed, which were probably small forms of the 
same organisms. 
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Fig. 4. Section of wall of frontal lobe abscess showing 
inflammatory reaction and connective tissue formation of 
capsule. No tubercles are present. Hematoxylin and 
eosin method. X 8o. 


“* Reticulum stain. This section shows a rather condensed 
capsule of rather uniform size. There is a slight tendency 
to a fibrosis of the pyogenic layer, the processes extending 
from the walls of local blood vessels, which at times seem 
to be increased in number. There is also an evident in- 
crease in number of blood vessels in some portions of the 
brain, from which a beginning fibrosis is taking place. 


.. 


Fig. 5. Section of abscess wall right frontal lobe show- 
ing numerous tubercle bacilli scattered through the capsule. 
Ziehl-Nielsen method. Xoo. 


“Section 3. Gold sublimate method. This method re 
some tendency to a proliferation of the astrocytes, 
rather peculiarly at a distance from the wall of the at 
proper. These cells are predominant in a layer jus 
neath the cortex, while the intervening brain tissu 
tween this zone of gliosis and the abscess wall is occ: jied 
by a cell which has undergone a degree of regressive ch ge. 
This differs somewhat from the usual abscess in whi: : an 
active proliferation of these cells is to be found immedi: ‘ely 
outside of the connective tissue wall. F 

“Cajal’s reduced silver method. This method re-eals 
nothing further of importance. 

“Section from margin of tuberculous mass in co-um. 
Hematoxylin and eosin (Fig. 6). The section is taken irom 
the margin of the mass in the cecum so that normal tissue 
could be found to compare with the abnormal. This is 
also taken with the purpose in mind of observing transi- 
tional stages of the process. Even in what appears to be 
normal tissue grossly at the margin of the mass are ob- 
served small tubercles of characteristic structure and con- 
taining typical giant cells. These tubercles are found pre- 
dominantly in the submucous but at times are also observed 
in the muscular coats as well, particularly in the superficial 
portions. In the muscle layer and in the subserous tissues 
are found collections of lymphocytes with small hemor- 
rhages about the blood vessels. As one approaches the in- 
volved area there is a gradual replacement of the normal 
tissues with tuberculous tissue. The muscle coat is broken 
up and replaced with fibrous tissue, a reticular tissue, or 
with typical tubercles, which may be conglomerate. The 
subserous and epithelial layers are quite abruptly re- 
placed with tuberculous tissue which at first diffusely in- 
vades the normal lymphoid tissue or replaces it with 
discrete tubercles. The lymphoid tissue becomes less and 
less conspicuous until finally there remains only small 
lymphocytic infiltration accompanying the pathological 
process. The glands seem to terminate quite abruptly for 
a short space; however, their remains can be identified by 


Fig. 6. Numerous conglomerate tubercles shown | sub- 
mucous coat of cecum. This process is quite differe: ‘rom 
that shown in the brain abscess of the frontal lobe. ma- 
toxylin and eosin method. X36. 





pr 
cas 


RAND: TUBERCULOUS ABSCESSES OF THE BRAIN 233 


elongated spaces filled with red blood cells. In the margin 
of this tuberculous mass only an occasional gland can be 
made out. The characteristics of the abnormal tissue are 
typical fibroblasts, lymphocytes, plasma cells and giant 
cells forming typical tubercles or a more diffuse new 
formed tissue. 

“Diagnosis. Tuberculous abscess of the right frontal 
lobe.” 


It is difficult to find, in the literature, reports 
of proved tuberculous abscess of the brain. 

MacEwen (1893) discusses the possibility of 
abscess of the brain as a complication of tuber- 
cular disease of the middle and inner ear. He 
mentions the fact that there may be extensive 
tubercular destruction of the osseous walls, a 
condition which I believe is rarely seen today. 
When abscess occurs in such cases it is usually 
superticial, communicating with the middle ear 
often by minute passage through the granulation 
tissue. MacEwen states: “Instead of a distinct 
abscess in the midst of the cerebral tissues, a 
superticial cerebral ulceration is occasionally 
found in connection with tubercle of the middle 
ear, the pus from this ulceration being confined 
by the soldering of the meninges at the periphery 
of the ulceration to the base of the brain and the 
dura respectively. Such a purulent collection 
might thus appear as a localized cerebral abscess, 
the pus being retained between the brain which 
formed the dome, and the dura which formed the 
floor of the abscess cavity.” In his series of 25 
brain abscesses there was no case of true tuber- 
culous abscess located in the substance of the 
brain. 

Oppenheim (1911) mentions the fact that “in 
rare cases the tubercle bacillus has been found in 
the internal wall of the granular tissue lining the 
abscess, and in the pus itself (A. Fraenkel).” He 
goes on to state that he himself has found the 
tubercle bacillus in such an abscess during 
operation. 

Reik (1910) reports a case of cerebral tuber- 
culosis following otitis media in a 3% year old 
colored boy, which was probably not a true 
tuberculous abscess in the sense we have defined 
it. The case, the report of which is well illus- 
trated, shows the left temporosphenoidal lobe to 
be almost entirely involved in the process. The 
disease had extended from the middle ear, soli- 
tary tubercles being found in the dura at autopsy 
and large areas of tuberculous caseation being 
present in the temporal and parietal lobes. This 
caseation caused considerable destruction of both 
the gray and white matter, but was not sur- 
rounded by a true abscess wall. 

Schorstein, in the Schorstein lecture of 1909, 
comments upon the rarity of tuberculous cerebral 


abscess secondary to tuberculosis of the lungs. 
He cites Gowers (1888) as stating that cerebral 
abscess never occurs when true tuberculous cavi- 
ties are present in the lungs. However, this is 
not necessarily true, as Rudolph Meyer (1867) 
mentions one case of abscess of the brain with co- 
existing tuberculosis of the lungs. Again Finlay 
(1886) quotes a case of Dr. Hadden’s of tuber- 
culous pyopneumothorax with abscesses in the 
frontal and occipital lobes of the brain. Like- 
wise he mentions one case recorded by Huguenin 
(1878). Fraenkel’s case is again mentioned, and 
one recorded by Wernicke and Hahn where an 
abscess in the left occipital lobe was drained by 
trephining. The patient survived for 13 days 
and at postmortem examination tubercules were 
found about the abscess cavity. Fraenkel was of 
the opinion that there was a definite connection 
between the cerebral abscess and tuberculosis of 
the lung. Schorstein comments upon the fact 
of the very great infrequency of tuberculous 
cerebral abscess in association with pulmonary 
tuberculosis, calling attention to the relative 
frequency of brain abscess in connection with 
bronchiectasis: “Cerebral signs in tuberculosis 
of the lungs point almost invariably to tubercular 
meningitis. Cerebral signs in bronchiectasis mean 
in nearly every instance cerebral abscess.”’ 

In discussing the etiology of brain abscesses in 
general, Gowers (6) again (1898) states: “The 
last local cause (extremely rare) is a tubercular 
growth in the brain, which has been known to 
break down into a collection of pus. Other 
tubercular tumours and other evidence of tubercle 
are usually present, and indicate the origin of the 
abscess.” The tuberculous process which he de- 
scribes is the more common finding and is dif- 
ferent from the pathology which we are discussing. 

Hassin (1915) reports a case of multiple tuber- 
culous brain abscess associated with dementia. 
The abscesses, however, “had no capsules and 
were separated from the cortex by an area of 
seemingly normal white substance. The abscess 
cavities were filled with a pea-green to yellow 
colored pus of a very offensive odor.’’ Cultures 
and smears made from this pus were sterile; the 
diagnosis of tuberculous abscess being based 
upon the fact that the patient had ‘“a chronic 
ulcerative and miliary tuberculosis of the lungs, 
combined with tuberculous osteomyelitis of 
sternum.” 

Adams (1896) under the title of “Tuberculous 
Abscess of the Brain’’ reports a case of a 10 year 
old colored boy who died of miliary tuberculosis. 
The right half of the brain contained many 
nodular masses which were probably miliary 
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tubercles or tuberculomata of various sizes. In 
the center of these masses was an abscess mass 
2% by 2 by 1% inches which contained “ yellow- 
ish, turbid liquid within ragged cheesy walls.” 
These were in the right frontal lobe. The patholo- 
gist reports that the tumors in the boy’s brain 
showed only a few giant cells, the greater part of 
the mass being without any recognizable structure. 

Leontine (1929) reports the case of a 27 year 
old man with a far advanced pulmonary tuber- 
culosis. The sputum was positive, the lungs ex- 
tensively involved, a tuberculous colitis was 
present, and a tuberculous meningitis suspected. 
At autopsy a tuberculous area in the parietal 
bone, which had caused extensive erosion, was 
found. The brain presented a large caseous area 
of tuberculosis which was apparently not a true 
abscess although it was so described in the title 
of the article. 

Evans and Smith (1931) reported a case in a 
14 year old girl who had an extensive scrofula of 
the neck of 8 years’ duration. This patient had 
daily convulsions of increasing severity for 3 
weeks and a terminal hemiplegia. The spinal 


fluid examination, 2 months before death, showed 
a clear colorless fluid containing 9 cells—all of 
which were lymphocytes—trace of albumin and 
globulin, a negative Kahn reaction, and a delayed 
positive reaction in testing for sugar by Benedict’s 
method. Bacteriological examination and guinea- 
pig examinations were negative for tubercle 


bacilli. Another spinal fluid examination 3 
weeks before death showed increased pressure, 8 
cells, positive albumin and globulin, bacterio- 
logical examination was negative. Before death 
the child developed choking of the discs, mental 
torpor, and incoherence in speech. Autopsy 
showed a large abscess in the left frontal lobe 
which contained thick greenish pus, the examina- 
tion of which revealed “abundant tubercle 
bacilli with typical morphology.” There was no 
evidence of general meningitis. The pus was 
stained by Gram’s method but no organisms 
other than tubercle bacilli were found. The re- 
gion of the abscess was described as follows: 
“The outer layer of brain tissue showed prac- 
tically no important changes with the exception 
of slight oedema. Bordering upon the necrotic 
area, there was noted a circumferential prolifera- 
tion of connective tissue cells. There was like- 
wise noted a number of new capillaries lying 
among the fibroblasts. These young capillaries 
were congested. The central area was composed 
of necrotic tissue, leucocytes, and lymphocytes.” 

Among the cases mentioned, apparently that 
of Evans and Smith is the only one of an undis- 
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puted tuberculous abscess. The gross illustration 
of their case is identical in appearance with ours, 
The process of formation is apparently the same 
as that of an ordinary pyogenic abscess. These 
authors found tubercle bacilli in large numbers in 
the pus, but did not try to identify them in the 
abscess wall. Such cases are not necessarily fatal, 
for Naffziger has cured one such case by drain- 
age. 
, SUMMARY AND CONCLUSION 


A case of multiple tuberculous abscesses of the 
brain is reported. This is believed to represent a 
rare type of tuberculous reaction in nerve tissue. 
The usual granulomatous or tubercle formation is 
not present. The abscesses apparently are formed 
as any other pyogenic abscess of blood-borne 
origin are. These tuberculous abscesses, when 
present, almost invariably accompany some other 
chronic tuberculous process in the body such as 
scrofula, tuberculosis of the caecum or tuberculous 
mastoiditis. In the case here presented typical 
tubercle formation was present in the cecum, but 
was absent in the walls of the cerebral abscesses. 
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PARALDEHYDE AS A FACTOR IN 


PAINLESS LABOR 


HAROLD H. ROSENFIELD, M.D., anD REUBEN B. DAVIDOFF, M.D., Boston 


\ a previous article (3) there was proposed a 
new procedure for inducing obstetrical anal- 
gesia and amnesia, a method based on the use 

of pentobarbital sodium (nembutal) by mouth, 
supplemented by the rectal administration of 
paraldehyde in olive oil. The preliminary report 
concerned our experience with a trial series of 50 
cases. The present communication deals with the 
added information and experience obtained since 
then in a series of 300 cases. 

An analysis of the first 50 cases, 30 primipare 
and 20 multipare, is as follows: 

The average duration of primiparous labors, 
after entrance to the hospital, was 10% hours. 
The average length of multiparous labors was 5 
hours and 20 minutes. 

2. The average duration of amnesia and anal- 
gesia during labor was 9% hours for primipare 
and 4% hours for multipare. 

3. The average duration of amnesia following 
delivery was 8 hours for all cases. Complete am- 
nesia throughout labor was experienced by 47 pa- 
tients (94 per cent). Three patients (6 per cent) 
experienced partial amnesia. There were no 
failures. 

4. Twenty-eight patients (56 per cent) showed 
very mild restlessness, moving slightly with pains. 
Eighteen patients (36 per cent) showed moderate 
restlessness, turning from side to side or occasion- 
ally attempting tosit up with pains. Four patients 
(8 per cent) showed a degree of restlessness which 
simulated that so commonly seen with scopo- 
lamine and barbiturates or with the straight bar- 
biturates. 

5. There was no maternal mortality and but 
one fetal death, a case of congenital monstrosity. 

6. Forty-five babies (go per cent) breathed or 
cried readily immediately following delivery and 
5 (10 per cent) required mild resuscitation. 

In comparison with the results furnished by the 
trial series, we now give an analysis of the present 
series of 300 cases: 


1. Average duration of primiparous labor was 
9 hours and 45 minutes. Average duration of mul- 
tiparous labor was 5 hours and 4o minutes. 

2. Average duration of amnesia and analgesia 
during primiparous labor was 8 hours and 4o 
minutes. Average duration of amnesia and anal- 
gesia during multiparous labor was 5 hours. 

3. Average duration of amnesia following labor 
was 7 hours and 30 minutes. Complete amnesia 
throughout labor was experienced by 285 patients 
(95 per cent), partial amnesia in 11 cases (3.66 per 
cent). There were 4 failures (1.33 per cent). 

4. As to restlessness, 174 patients (58 per cent) 
showed a mild degree, moving slightly with each 
pain; 104 patients (34 per cent) showed a moder- 
ate degree, turning from side to side and attempt- 
ing to sit up with pains; and 22 patients (7.33 per 
cent) showed a marked degree of restlessness, 
thrashing about, more or less noisy, and requiring 
added restraint. 

5. There was no maternal mortality. There 
were 7 still births (2.29 per cent). Of these deaths, 
2 were apparently due to a tight cord about each 
infant’s neck. One was due to prematurity, and 
one was due to a premature separation of the 
placenta. One showed no possible cause for death. 
The 2 remaining infants were definitely macerated. 
Eight babies died during the first week after de- 
livery. Of these there were 3 monstrosities, 1 con- 
genital heart, 2 cases of congenital atelectasis, and 
2 cases of erythroblastosis. 

6. Of the babies born alive, 264 (86.54 per 
cent) breathed or cried readily immediately fol- 
lowing delivery, and 34 (11.14 per cent) required 
mild resuscitation. 

7. Method of deliveries: 254 patients were de- 
livered normally or by perineal forceps, and 28 
patients were delivered by mid-forceps. There 
were 6 breech extractions and 6 cesarean sections. 
A Scanzoni maneuver was performed in 3 cases 
and a similar number were delivered by internal 
podalic version. 
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The various methods employed today for pro- 
viding obstetrical analgesia and amnesia are so 
well known to obstetricians that we feel even an 
enumeration of them to be unnecessary here. 
Suffice it to say that thus far no one method has 
been found to be applicable to all cases. 

The barbiturates form the basis of most of the 
present day procedures. Sodium isoamylethyl- 
barbiturate (sodium amytal) and pentobarbital 
sodium (nembutal) are being used, either alone or 
in combinations with such drugs as morphia, pan- 
topon, scopolamine, or rectal ether. The results 
measured in terms of amnesia, have been satis- 
factory with most combinations. But in terms of 
analgesia there are sufficient disadvantages to 
each combination. Failure to provide analgesia 
has resulted in varying degrees of restlessness on 
the part of the patient ranging from marked ex- 
citability to violent resistance, which, although 
the amnesia was good, the labor not prolonged, 
and the infants unaffected, has led to questioning 
the entire desirability of these drugs. On the 
other hand, where satisfactory analgesia has been 
obtained, this has been done in some instances, at 
the expense of the fetus, in that varying degrees of 
asphyxia, ranging from slow breathing to definite 
respiratory depression, could not be avoided. 

The purpose of the procedure used in the series 
of cases under consideration was to conserve the 
beneficial effects of the barbiturates in producing 
satisfactory amnesia and analgesia and also to dis- 
cover which drug, when used in combination with 
the barbiturates, would eliminate both the dan- 
ger of excitation to the mother and the risk of 
asphyxiation to the fetus. Paraldehyde has been 
found to satisfy these requirements. 

Paraldehyde, according to Cushny, is a polymer 
of ethylaldehyde. A more powerful narcotic than 
alcohol, it resembles the latter in its effects, but 
produces only rarely any symptoms of excite- 
ment. Even in large doses, it does not affect the 
heart directly, an important consideration in cases 
of cardiac disease, and produces no such effects on 
the protein metabolism as accompany the pro- 
longed administration of chloral. It is observed 
that the pulse is somewhat slower and the car- 
bonic acid exhaled is less than normal, but these 
changes are not relatively greater in degree than 
those that occur in the course of natural sleep and 
must therefore be ascribed to the lessening of mus- 
cular movements. In fact, substantial quantities 
of paraldehyde have been taken without fatal re- 
sults or with any more serious consequences than 
prolonged unconsciousness. 

Paraldehyde is excreted in part by the lungs and 
for the most part in the urine. In this connec- 
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tion, a recent investigation (4) on the elimination 
of the barbiturates is of direct interest. It has 
been found that— 

1. Amytal is excreted in the urine of humans 
and dogs only in traces, if at all, following the ad- 
ministration of its sodium salts. 

2. Under the same conditions, barbital and 
phenobarbital are excreted as such in the urine. 

3. Most probably amytal and pentobarbital 
are rapidly and completely destroyed in the 
body. 

It remains to be stated that paraldehyde, when 
used alone during labor, even in very large doses, 
produces neither analgesia nor amnesia, but when 
applied in combination with the barbiturate 
group, particularly nembutal, it leads to satisfac- 
tory amnesia and analgesia. 

The procedure in the present series of 300 cases 
differs from that used in the preliminary series, in 
that the alternative use of sodium amytal has 
been dropped and nembutal has been used en- 
tirely because of its more prompt action and be- 
cause evidence has been found in this series that 
nembutal, when given early, will not stop labor. 
Our procedure at present is as follows: 

As soon as labor is definitely established, follow- 
ing the routine preparation and enema, the patient 
is given 41% grains of nembutal by mouth. This is 
followed in 15 minutes by 3 grains more. Now, 
within 15 to 20 minutes of the second adminis- 
tration of nembutal, the patient is turned on her 
left side and is given a rectal instillation of 6 
drams of paraldehyde in 1% ounces of olive oil. 
This mixture must be instilled high in the rectum, 
past the presenting part, in order to avoid expul- 
sion during a contraction. 

This is facilitated by the use of an apparatus de- 
signed and described by McCormick (2). Equally 
satisfactory results may be obtained by using a 
3 ounce glass aseptic syringe with a plunger. A 
No. 22 F. rectal tube is attached to either appara- 
tus. Care must be exercised to insert the rectal 
tube about 8 inches, without allowing it to cur] on 
itself. If the presenting part is engaged, the tube 
must be inserted above it. 

The mixture is then injected quickly between 
pains. If the glass syringe is used, a quantity of 
air should be left in, above the solution, sufficient 
to insure the emptying of the catheter, but not 
enough to cause the air to enter the rectum, {or 
this may lead to the expulsion of the solution. 
Following the injection a pad should be held 
against the anus for at least 10 minutes. 

If the patient is in hard labor, the injection is 
further facilitated by allowing the patient to in- 
hale nitrous oxide and oxygen until asleep. 
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Within 3 to 4 minutes from the time of the in- 
jection, the odor of paraldehyde becomes per- 
ceptible on the breath of the patient and she 
quickly falls into a deep sleep, moving or turning 
from side to side during contractions and sleeping 
soundly in the intervals. The duration of the 
sleep depends upon the susceptibility of the pa- 
tient and may vary from 3 to 12 hours. During 
the first hour after injection labor may become 
less active in many patients, but following this 
period labor is spontaneously resumed and ap- 
pears to progress more rapidly than in those 
patients who are given no medication. In the 
majority of cases, with the application of the 
medication as described, labor progresses to full 
dilatation, and the presenting part appears on the 
perineum and crowns. At this stage gas-oxygen 
is given and delivery is completed either sponta- 
neously or with the aid of perineal forceps. The 
average patient in labor will begin to show signs of 
awakening in 4 to 6 hours after administration. 
At this time a rectal examination is made. (As a 
general rule, rectal examinations should not be 
performed for at least 234 to 3 hours after the 
rectal instillation, in order to avoid the expulsion 
of the solution.) If now we find that the patient 
still has several hours of labor, 114 to 3 grains of 
nembutalis given by mouth. Thisis accomplished 
by placing the capsule on the patient’s tongue and 
then dropping a small quantity of water in her 
mouth by means of an ordinary glass drinking 
tube. As the patient swallows the water she will 
also swallow the capsule. If this does not succeed 
or if the patient vomits, remove the powder from 
the capsule, dissolve in water or in paraldehyde 
and inject into the rectum. Or, the ends of the 
capsule may be punctured and inserted directly 
into the rectum with equal effect. If this dose of 
nembutal fails to quiet the patient, 2 to 4 drams 
of paraldehyde may be repeated by rectum. This 
will usually be sufficient to carry a patient through 
a 12 hour labor. Should labor be further pro- 
longed, small amounts of nembutal, with or with- 
out paraldehyde, may be repeated as necessary. 

If the rectal examination reveals that the cervix 
has been well taken up and four or more fingers 
dilated, with a low presenting part, then, instead 
of further medication, the patient should be car- 
ried along to completion of labor by means of gas- 
oxygen inhalations during contractions. It has 
been found that with the barbiturate group, 
greater quantities of oxygen are required in com- 
bination with nitrous oxide than is usually the 
case with nitrous oxide oxygen administra- 
tion. Most frequently equal parts of oxygen and 
nitrous oxide are required. The duration of ad- 
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ministration of gas-oxygen is much less than with 
the barbiturate-scopolamine group or with straight 
barbiturates. In addition, patients do not resist 
inhalation anesthesia, a situation differing from 
that with other drug combinations, where patients 
become very restless and noisy and violently resist 
the application of the mask to the face. 

Under this form of analgesia, most patients 
sleep soundly and quietly through labor and move 
more or less with pains. Furthermore, the most 
restless of them are rarely noisy, as is the case with 
the use of scopolamine or of the straight bar- 
biturate group. After a patient has been put to 
sleep, she should not be questioned by the at- 
tendant in order to find out whether or not she is 
feeling pain. Her reactions, without questioning, 
are sufficient evidence. Frequently a patient may 
complain of pain during contractions, imme- 
diately fall asleep again in the intervals, and not 
remember her pains at all. 

The question of dosage both of paraldehyde and 
of nembutal is of importance. In the trial series 
we based the amount of paraldehyde in the rectal 
injection roughly upon the weight of the patient. 
At the outset of the series, while an endeavor was 
made to ascertain the optimum amount of paral- 
dehyde, several patients were given as much as 12 
drams at a single dose, with no undue effects. The 
dose of nembutal varied from 6 to 11% grains, 
the latter in divided doses. 

In the present series, the dosage of nembutal 
used varied from 6 to 13 grains and that of paral- 
dehyde from 6 to 12 drams. This dosage must be 
varied according to individual cases, for it has 
been found that while the initial dose recom- 
mended has carried a few cases successfully through 
12 hour labors, in some cases it was necessary to 
repeat as early as 3 hours after the initial dose. 
There is thus a certain variation of susceptibility, 
as one might readily expect. The time for repeat- 
ing the medication must be judged entirely by the 
reactions of the individual patient and this pre- 
cludes the setting up of any hard and fast rules. 
Failure to repeat medication when indicated in a 
given case, regardless of the time element, will 
give rise to unsatisfactory results, such as in- 
creased restlessness and diminished amnesia. For 
it stands to reason that in inverse ratio to the in- 
sufficiency of dosage, restlessness must increase 
and the possibility is prepared for a greater per- 
centage of failure. 

It has been stated earlier that medication is 
started as soon as labor is established. Our index 
for onset of labor is the regularity and char- 
acter of the uterine contractions, regardless of 
the height of the presenting part or dilatation 
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of the cervix. Medication is frequently given 
with a floating presenting part and a cervix which 
is not taken up. 

In conclusion, it may be stated that the deduc- 
tions and experiences drawn from the present 
series of cases give added force and significance 
to the advantages observed in connection with the 
trial series, namely: 

1. Production of prolonged amnesia and anal- 
gesia. 

2. Freedom of danger to the mother or the 
fetus. 

3. Reduction of excitation toa minimum. 

4. Avoidance of delay in labor. 

5. Simplicity of administration. 

Articles appear from time to time in the lay 
press, making the assertion that painless labor in 
general is deleterious and is an added factor in in- 
creasing maternal and fetal mortality. On the 
contrary, our experience with this method and 
also the experience of the Boston Lying-In Hos- 
pital, where experimental series involving most 
of the methods in vogue today have been carried 
on, demonstrate that, due to the fact that patients 
can be allowed to remain in labor without suffer- 
ing, and with diminution of shock, for longer 
periods than is ordinarily the case, there is less 
occasion for instrumentation and a possibility for 
a greater percentage of normal births. This tends 
to lower morbidity and mortality. 

Certainly the border line patient can be given a 
much longer test of labor without discomfort and 
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shock, and not infrequently she may progress to a 
normal or easy instrumental delivery from below 
when otherwise a cesarean section would have 
been done. 

In discussing the dangers of anesthesia during 
childbirth, one must differentiate between anzs- 
thesia used during actual delivery and drugs given 
to produce amnesia during labor. It is conceiv- 
able that a patient may die as a result of inhala- 
tion anesthesia during delivery, when no medica- 
tion was given to produce amnesia during her 
entire labor. Such a case, classified in the mor- 
tality statistics of those who die as a result of 
anesthesia used in obstetrics, should by no means 
be ascribed against painless labor. 

In a series of over 1,200 cases in which various 
methods for producing painless labor were used, 
there is ample evidence to contradict statements 
which imply that there is prolongation of labor or 
deleterious effects on mother or baby. It must be 
emphasized that adequate dosage and constant 
nursing supervision is essential for satisfactory 
results. 
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THE BILE ACID FACTOR IN 
GALL-BLADDER DISEASE 


N recent years the progress of gall-bladder 
studies has been rapid. Knowledge of the 
methods of formations of various kinds of 

stones has been put onto firm scientific basis. 
Cholesterol has been shown to be precipitated 
when the cystic duct is closed for short periods 
and the solvent, the bile salts, is absorbed. It 
has been ascertained that long continued 
cystic duct obstruction leads to the accumula- 
tion of calcium, either on pre-existing stones or 
as Kalkmilchgalle. Furthermore, the work of 
many observers has shown that blockage of 
the cystic duct results in the prompt onset of 
cedema and thickening of the gall bladder with 
infiltration of its walls by round cells. How- 
ever, in order to explain the train of events 
leading to either stone formation or chronic 
gall-bladder inflammation, a mechanism must 
be discovered to account for the temporary or 
permanent closure of the cystic duct. Thus 
far this has eluded us. 

Recent demonstrations of the corrosive 
action of pure gastric juice suggests an inter- 
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esting parallel. If it is true that the gastric 
secretions per se have the power to cause 
extensive destruction of the mucosa which 
secreted them, why not pay equal respect to 
bile? This is the strongest solution which the 
body elaborates. Few people realize that it 
contains, in quantities up to ro per cent, a 
substance that is at least as toxic as hydro- 
chloric acid. Bile salts have been shown to 
have the power to cause a fatal peritonitis, 
pleuritis, or myositis in lesser concentrations, 
and their exceeding toxicity for all body cells 
is well known. 

Search for the exciting agent in gall-bladder 
disease has proved very disappointing. Bac- 
teria are now well known to occur in normal 
gall bladders in about the quantity and kind 
as often found in diseased ones. No mecha- 
nism of stone formation in open gall bladders is 
at hand. Closure of the duct by inflammatory 
cedema is a sine qua non in each case. The 
absence of a proper flora has led some to 
search for a chemical cause. Both pancreatic 
juice and Dakin’s solution are known to be 
capable of setting up a chemical cholecystitis 
of a severe type. One wonders why the bile 
itself which is acidified in the gall bladder to a 
hydrogen-ion concentration below any other 
body fluid and whose known toxicity to tissue 
cells is so high, has not been accused of mis- 
chief. 

Attempts years ago to discover a cholesterol 
diathesis yielded the surprising result that 
starvation produced the highest bile choles- 
terol and that meat or general overeating did 
not significantly raise the bile cholesterol. The 
colossal experiment of post-war starvation in 
Europe produced millions of examples of high- 
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grade hypercholesterolemia, but no increase 
in gall stones. It is proverbial that gall stones 
result from overindulgence in rich foods espe- 
cially meat, and this is known to cause an 
increase of bile acids in the bile. Thus a 
paradoxical suggestion seems justified; i.e., 
that a high concentration of the solvent may 
provoke an irritation capable of closing the 
cystic duct and that this, in turn, results in 
the absorption of the solvent and the precipi- 
tation of cholesterol. 

Experimental proof of such a hypothesis is 
wellnigh impossible on account of the fact 
that any manipulation of the gall bladder of 
an experimental animal causes the prompt 
onset of a severe cystitis. We are thus de- 
prived of controls. However, anyone who has 
once seen the widespread inflammation caused 
by inserting a sterile needle into a sterile gall 
bladder, finds it difficult to believe that the 
inflammation is not a chemical one and due 
directly to bile itself. | Epmunp ANDREWS. 


ACUTE “PEPTIC ULCER” PER- 
FORATIONS—TO DRAIN OR 
NOT TO DRAIN? 


both the drainage of the peritoneal cavity 

and the continuous removal of stomach 
contents should be carefully considered. 

Recently the dictum as regards peritonitis, 


k order to evaluate this subject properly, 


“When in doubt, drain,” seems well on the 
way to being supplanted by the slogan, ‘““‘When 
in doubt, don’t drain.”’ It has been known for 
some time that drainage of acute peritonitis 
associated with a spreading infection is not as 
effective as drainage of an abscess associated 
with a late infection. In fact, as many experi- 
menters have demonstrated, the most that can 
be proved for drainage of the peritoneal cavity 
is that it helps localize pus in cases of spread- 
ing peritonitis. However, in addition to this 
change of general surgical opinion as regards 
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peritonitis, many surgeons apparently have 
not given consideration to the inhibitory ef. 
fects of hydrochloric acid on the growth of 
bacteria in evaluating the question of drain. 
age. Of course, as is well known, bacteria are 
found low in the intestinal tract more fre. 
quently than up higher where the influence of 
the hydrochloric acid inhibits their growth. 
In other words, the reaction of the peritoneum 
following these perforations is due to a chem- 
ical rather than a bacterial invasion. 

In replies received from over one hundred 
surgeons, the following information was ob- 
tained: 

About 20 per cent drain in every case. Most 
of these employ a drain through a remote in- 
cision. About 60 per cent drain only in the 
late cases, or in cases in which there is evi- 
dently definite pus formation. About 20 per 
cent close the abdominal wall in every case 
without any drainage. In other words, about 
80 per cent do not use drainage as a rule. 

It is our rule not to employ drainage in these 
cases, but perhaps our judgment has been 
somewhat warped by having had the expe- 
rience of seeing in consultation 4 cases, which 
had been drained, all 4 of which died with 
duodenal or gastric fistula. In 2 of these 
4 cases the drain had been improperly placed 
to the site of the closure, but in the 2 other 
cases the drains had been placed remotely— 
in the flank and in the pelvis, respectively. 

Much work has been done on the inhibitory 
effects of hydrochloric acid. Even in very mi- 
nute quantities hydrochloric acid has a marked 
inhibitory effect on the growth of bacteria. 
This work has been done in the test tube with 
the bacteria usually found in the mouth and 
nose, as well as with cultures taken after in- 
troduction into the stomach and duodenum. 

As a rule, very seldom are bacteria found in 
the normal stomach. In the stomach with an 
ulcer having the usual increased hydrochloric 
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acid content, bacteria are even less frequently 
found. In carcinoma with a lower or absent hy- 
drochloric acid, bacteria are frequently found. 

Cultures taken of the peritoneal cavity at 
the time of these acute perforations seldom 
show bacteria, and this in spite of the observa- 
tions contained in a recent article stating that 
there is no such thing as an “aseptic peritoneal 
cavity.” It might be that the proper cultural 
methods and media were not employed in 
making these examinations. 

Neither bile nor pancreatic juice are well 
tolerated by the peritoneum, but with these 
acute perforations, the quantity of either is 
negligible. It seems to have been proved ex- 
perimentally that the digestive action of pep- 
sin tends toward the prevention of postopera- 
tive adhesions. This is especially true when 
used in a 0.4 per cent solution of hydrochloric 
acid. 

Even inert foreign bodies injected into the 
peritoneal cavity stimulate first the defensive 
production of neutrophiles and then an in- 
crease in the number of histiocytes. 

After considering all these factors, there is 
apparently no justification for the institution 
of drainage of the peritoneal cavity in these 
cases except possibly in the very late cases 
showing definite pus formation. Of course, 
aspiration of the peritoneal cavity should be 
employed in all these cases while the perfora- 
tion is being closed, and we all recall numerous 
cases in which large quantities of gastric con- 
tents have been removed, and the abdominal 
wall closed tightly. A few of the abdominal in- 
cisions will break down, but such an occur- 
rence is a minor matter in comparison with a 
fistula. If the abdominal wall is closed with 
through and through “tension sutures” of 
some non-absorbable suture material, infection 
of the abdominal wall will not be such a seri- 
ous catastrophe, and this method will also 
prevent many future ventral hernias. 
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For some years some surgeons have advo- 
cated the immediate performance of a gastro- 
enterostomy following the closure of the per- 
foration. The objectives of this procedure 
were: 

1. To make the postoperative discomfort 
of the patient less by preventing gastric dis- 
tention. 

2. To aid in the future care of the ulcer, 
particularly in those cases which apparently 
would have a pyloric obstruction from the 
infolding of the ulcer as well as by the scar 
formation. 

In recent years the employment of the con- 
tinuous suction with a small duodenal tube 
placed through the nose has removed the ex- 
cuse for doing a gastro-enterostomy for the 
relief of gastric distention. The use of this 
tube also removes, more effectively than any 
other means we have, any retained old blood 
or other gastric residue. 

In only about 10 per cent of these cases is 
it necessary later to do any operative work 
to effect a cure. This we believe is due to 
the improved medical care now given by the 
internist, and even of more value is the fact 
that the patient who has had the experience 
of having had a perforation is far more willing 
to take the medical cure than is the patient 
with an ulcer who has not had such an 
education. 

Resections, or any type of plastic proce- 
dures, must necessarily be done with tissue 
which is infiltrated, and therefore unsatisfac- 
tory for suturing. In fact, with desperately 
ill patients, it is sometimes advisable simply 
to plug the perforation by suturing omentum 
into the opening. 

It is wise for the surgeon to remember that 
the operation is usually a life-saving attempt 
and that the patient should not be subjected 
to any unnecessary procedure. 

Hucu H. Trovt. 
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grade hypercholesterolemia, but no increase 
in gall stones. It is proverbial that gall stones 
result from overindulgence in rich foods espe- 
cially meat, and this is known to cause an 
increase of bile acids in the bile. Thus a 
paradoxical suggestion seems justified; i.e., 
that a high concentration of the solvent may 
provoke an irritation capable of closing the 
cystic duct and that this, in turn, results in 
the absorption of the solvent and the precipi- 
tation of cholesterol. 

Experimental proof of such a hypothesis is 
wellnigh impossible on account of the fact 
that any manipulation of the gall bladder of 
an experimental animal causes the prompt 
onset of a severe cystitis. We are thus de- 
prived of controls. However, anyone who has 
once seen the widespread inflammation caused 
by inserting a sterile needle into a sterile gall 
bladder, finds it difficult to believe that the 
inflammation is not a chemical one and due 
directly to bile itself. | Epmunp ANDREWS. 


ACUTE “PEPTIC ULCER” PER- 
FORATIONS—TO DRAIN OR 
NOT TO DRAIN? 


both the drainage of the peritoneal cavity 

and the continuous removal of stomach 
contents should be carefully considered. 

Recently the dictum as regards peritonitis, 


k order to evaluate this subject properly, 


‘“‘When in doubt, drain,” seems well on the 
way to being supplanted by the slogan, ““When 
in doubt, don’t drain.” It has been known for 
some time that drainage of acute peritonitis 
associated with a spreading infection is not as 
effective as drainage of an abscess associated 
with a late infection. In fact, as many experi- 
menters have demonstrated, the most that can 
be proved for drainage of the peritoneal cavity 
is that it helps localize pus in cases of spread- 
ing peritonitis. However, in addition to this 
change of general surgical opinion as regards 
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peritonitis, many surgeons apparently haye 
not given consideration to the inhibitory ef- 
fects of hydrochloric acid on the growth of 
bacteria in evaluating the question of drain- 
age. Of course, as is well known, bacteria are 
found low in the intestinal tract more fre- 
quently than up higher where the influence of 
the hydrochloric acid inhibits their growth. 
In other words, the reaction of the peritoneum 
following these perforations is due to a chem- 
ical rather than a bacterial invasion. 

In replies received from over one hundred 
surgeons, the following information was ob- 
tained: 

About 20 per cent drain in every case. Most 
of these employ a drain through a remote in- 
cision. About 60 per cent drain only in the 
late cases, or in cases in which there is evi- 
dently definite pus formation. About 20 per 
cent close the abdominal wall in every case 
without any drainage. In other words, about 
80 per cent do not use drainage as a rule. 

It is our rule not to employ drainage in these 
cases, but perhaps our judgment has been 
somewhat warped by having had the expe- 
rience of seeing in consultation 4 cases, which 
had been drained, all 4 of which died with 
duodenal or gastric fistula. In 2 of these 
4 cases the drain had been improperly placed 
to the site of the closure, but in the 2 other 
cases the drains had been placed remotely — 
in the flank and in the pelvis, respectively. 

Much work has been done on the inhibitory 
effects of hydrochloric acid. Even in very mi- 
nute quantities hydrochloric acid has a marked 
inhibitory effect on the growth of bacteria. 
This work has been done in the test tube with 
the bacteria usually found in the mouth and 
nose, as well as with cultures taken after in- 
troduction into the stomach and duodenum. 

As a rule, very seldom are bacteria found in 
the normal stomach. In the stomach with an 
ulcer having the usual increased hydrochloric 
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acid content, bacteria are even less frequently 
found. In carcinoma with a lower or absent hy- 
drochloric acid, bacteria are frequently found. 

Cultures taken of the peritoneal cavity at 
the time of these acute perforations seldom 
show bacteria, and this in spite of the observa- 
tions contained in a recent article stating that 
there is no such thing as an “aseptic peritoneal 
cavity.” It might be that the proper cultural 
methods and media were not employed in 
making these examinations. 

Neither bile nor pancreatic juice are well 
tolerated by the peritoneum, but with these 
acute perforations, the quantity of either is 
negligible. It seems to have been proved ex- 
perimentally that the digestive action of pep- 
sin tends toward the prevention of postopera- 
tive adhesions. This is especially true when 
used in a 0.4 per cent solution of hydrochloric 
acid. 

Even inert foreign bodies injected into the 
peritoneal cavity stimulate first the defensive 
production of neutrophiles and then an in- 
crease in the number of histiocytes. 

After considering all these factors, there is 
apparently no justification for the institution 
of drainage of the peritoneal cavity in these 
cases except possibly in the very late cases 
showing definite pus formation. Of course, 
aspiration of the peritoneal cavity should be 
employed in all these cases while the perfora- 
tion is being closed, and we all recall numerous 
cases in which large quantities of gastric con- 
tents have been removed, and the abdominal 
wall closed tightly. A few of the abdominal in- 
cisions will break down, but such an occur- 
rence is a minor matter in comparison with a 
fistula. If the abdominal wall is closed with 
through and through “tension sutures” of 
some non-absorbable suture material, infection 
of the abdominal wall will not be such a seri- 
ous catastrophe, and this method will also 
prevent many future ventral hernias. 
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HE Medical Faculty of McGill University 
is the outcome of a brilliant piece of execu- 
tive work which established it, in the third 
decade of the nineteenth century, as the first 
medical school in Canada. This was the organi- 
zation of the Montreal Medical Institution, an 
earlier teaching body, of which the McGill Facul- 
ty is the direct continuance, and which was found- 
ed in the year 1822-23 by the first medical staff of 
the Montreal General Hospital, Drs. William 
Robertson, William Caldwell, Andrew F. Holmes, 
and John Stephenson; the two former, British 
military surgeons of reputation and experience, 
the two latter, young Canadians who were gradu- 
ates of Edinburgh University and who had quali- 
fied for the degree by serving local apprentice- 
ships and by several years of European study. 
Organized on a singularly broad and effective 
basis, with the sympathetic co-operation and 
under the enlightened administration of Lord 
Dalhousie, the then governor-in-chief, the young 
institution had sprung at once into activity and 
carried on with a full curriculum but without 
University status, until the year 1829. At this 
time a critical juncture had arisen in the affairs 
of McGill College which, though founded in 1811 
by the will of James McGill and incorporated in 
1821, as yet existed only on paper, a nominal 
teaching staff having been appointed in 1823, one 
of whom, the distinguished Dr. James Fargues of 
Quebec, himself an Edinburgh graduate, did not 
even reside in Montreal. Now, however, in order 
to fulfill the conditions of the will and to secure 
the bequest of the founder, it had become essen- 
tial for the university to institute academic 
activities, although owing to litigation instituted 
by the heirs-at-law of the estate, finances were 
still entirely lacking. In this dilemma, the atten- 
tion of the Royal Institution for the Advance- 
ment of Learning, a body framed by Act of 
Parliament in 1801 and the trustee under the 
will, was directed to this sturdy young teaching 
body of established reputation active in its midst, 
and correspondence was accordingly instituted, 


with the result that, at the first meeting of Gov- 
ernors of “Burnside University of McGill Col- 
lege,” the members of the Montreal Medical 
Institution were formally “engrafted upon” the 
College as its Medical Faculty; “‘it being under- 
stood and agreed upon between the said contract- 
ing parties, that, until the powers of the Charter 
would be altered, one of their number only should 
be University professor, and the others lecturers.” 
This historic event took place on June 29, 1829, 
at Burnside House, the residence of the Founder, 
in the presence of a distinguished gathering, 
William Robertson being appointed professor, and 
Caldwell, Stephenson and Holmes, lecturers 
in their respective subjects. Through this ar- 
rangement the new Faculty by its activity liter- 
ally saved the property of James McGill to the 
educational purpose for which it was designated 
and thereby rescued the College from protracted 
litigation, if not from final defeat. 

The medical school was thus the pioneer Facul- 
ty in the University and it continued to be the 
only one in active operation during the next 25 
years of the latter’s existence. It was also 
through its devoted secretary, Dr. John Stephen- 
son, the instrument whereby the requisite author- 
ity to confer degrees was obtained. Its founders 
are therefore to be regarded as the founders also, 
in the academic sense, of the University as a 
whole. In these particulars its record is, so far 
as we know, unique in the history of early medical 
schools on this continent. 

In other ways also, the story of its origin reveals 
an honorable and heroic past, that establishes a 
great tradition. It was founded in a time when 
political dissensions were rife, under great ma- 
terial difficulties and at the cost of much personal 
labor and sacrifice, by men who, as in the case of 
the Medical Faculty of Pennsylvania, were of 
high professional status, and, following the meth- 
ods of the parent Edinburgh school, made clinical 
instruction at the bedside an integral part of the 
hospital routine and an essential feature of their 
curriculum. So faithfully was this principle ad- 
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hered to by this early teaching staff and their 
successors, that it remained the hall-mark of this 
Faculty, and, during the ensuing 50 years, the 
“clinical advantages” of McGill were recognized 
both in England and America as among the 
greatest available. It was indeed this early repu- 
tation that brought it, at a later period, the dis- 
tinction of numbering among its graduates and 
on its early professoriate one of the greatest 
clinical teachers and leaders of medical thought 
of his time, William Osler, who graduated from 
McGill in 1872, and held the appointment of 
pathologist to the Montreal General Hospital and 
the chair of the Institutes of Medicine here during 
the first 10 years of his academic life (1874-1884). 
In Osler’s own view this early experience was 
fundamental to his later progress to the status of 
a great clinician, and it permeates and lives again 
in nearly all his later medical publications. His 
loyalty to his Alma Mater and his acknowledg- 
ment of the value of this early influence in shaping 
his later career, found fitting expression, after his 
death in 1919, in the gift under his will to his old 
school of his great collection of books on the 
history of medicine, now housed in the Osler 
Library of the Faculty, and in the touching be- 
quest of his ashes, which repose there behind his 
portrait, surrounded by the most beloved of his 
books. 

The following is a brief outline in detail of 
the sequence of these events: 


THE RISE OF THE MONTREAL MEDICAL INSTITUTION 
AND THE MEDICAL FACULTY OF McGILL UNIVERSITY 


As indicated previously, this Faculty was the 
result of three different public movements ema- 
nating from the philanthropy and foresight of the 
English speaking citizens of Montreal in the early 
years of the last century. These were: the foun- 
dation of the Montreal General Hospital; the 
organization of the Montreal Medical Institution; 
and the establishment by James McGill of his 
University. 

The story goes back to the year 1819. Mon- 
treal was at that time a thriving little city of some 
20,000 inhabitants, with a rapidly increasing 
English speaking immigrant population, among 
whom disease and destitution were distressingly 
prevalent, and with educational establishments 
and hospitals dating from the old French régime 
and adapted only to the needs of the French 
Canadian population, for whom also the latter 
provision was entirely inadequate. In that year 
the “House of Recovery” a small four roomed 
cottage which had been opened in the previous 
year, 1818, by the Female Benevolent Society for 


the care of the Protestant indigent sick, was re- 
placed by a larger building situated on Craig 
Street and containing 24 beds, to which the name 
“Montreal General Hospital” was first given. It 
was provided with a code of regulations and an 
attending medical staff, and “one Dr. John 
Stephenson was installed as House-Surgeon, to 
visit the Hospital every day in case of accidents.”’ 

From now on events moved quickly. The site 
of the present Montreal General Hospital was 
bought by private generosity in August, 1820, 
and the Government was memorialized for sup- 
port; on June 6, 1821, the corner-stone was laid, 
and on May 1, 1822, the central block of the 
present building, erected by funds obtained from 
public subscription, was thrown open to patients, 
with an attending staff of the men already named, 
with the addition of Henry P. Loedel, who re- 
signed a few months later. 

The Montreal Medical Institution. From the 
beginning it was clearly formulated that the hos- 
pital was to be used as the actual headquarters 
of a medical school and for the instruction of stu- 
dents, who were to be admitted freely to the 
wards for teaching and study. That this was 
understood as far back as 1819 is evident from 
the discussions in the House of Assembly in that 
year. Thus Dr. Charles Perrault speaking in sup- 
port of the motion introduced by Mr. Molson for 
the establishment of a public hospital in Montreal, 
said: “Independent of the good which must result 
from the establishment of a well regulated hos- 
pital tohumanity at large, another no less important 
object is obtained by establishing in such an insti- 
tution a school for teaching the healing art in all 
its branches.” The initiative in teaching was 
taken by Dr. Stephenson, whose name appears in 
the Hospital minutes on August 6, 1822, as re- 
ceiving permission to advertise lectures for the 
ensuing winter in the subjects of anatomy, prac- 
tical anatomy, surgery, and physiology, with an 
introductory lecture to be delivered by himself 
at the hospital on October 7, 1822. Advertise- 
ments to this effect ran through the Montreal 
Gazette for the entire year, and the announcement 
of a course of “experimental” lectures on chemistry 
given by Dr. Holmes at the house of Mr. Alex- 
ander Skakel, appeared on December 14, 1822, and 
was continued until the following spring. 

The first steps in the organization of the Mont- 
real Medical Institution itself were taken on 
October 20, 1822, when, at a meeting of the 
medical officers of the hospital held “‘to consider 
the expediency of establishing a medical school 
in this city,” Drs. Stephenson and Holmes were 
deputed “to draw up the considerations that 
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seemed to warrant such an endeavour at this 
Hospital.” This historic document was accord- 
ingly submitted a week later and approved. Its 
opening words are of great interest, as are also 
the references to the Edinburgh School and to 
the part which the new Institution was to playa 
few years later in the stabilization of the infant 
college of James McGill. It read in part as fol- 
lows: 


The Medical Officers of the Montreal General Hospital, 
having seen the great difficulties which the student of 
medicine in this country has to encounter before he ac- 
quires a competent knowledge of his profession; knowing 
the great inconvenience resulting to many from the neces- 
sity at present existing of spending several years in a 
foreign country to complete a regular medical education, 
and being convinced of the advantage which would result 
from the establishment of a medical school in this country, 
and considering that the Montreal General Hospital affords 
the student a facility of acquiring a practical knowledge 
of Physic never before enjoyed in these Provinces, an ad- 
vantage which will be greatly enhanced by the establish- 
ment of lectures on the different branches of the profession, 
have met to consider of the possibility of founding such 
an institution in this city... . 

They consider that the Montreal General Hospital is 
an institution which favors much the establishment of a 
school of medicine in this city—it affords the student a 
facility of acquiring a practical knowledge of Physic never 
before enjoyed in this Province—an advantage which will 
be greatly enhanced by the establishment of lectures on the 
different branches of the profession. 

They are further encouraged to attempt the formation 
of a medical seminary when they reflect that the medical 
school of Edinburgh, the basis of which they would adopt 
for the present institution, now justly considered the first 
in Europe, is of comparatively recent formation, it being 
little more than one hundred years since the medical lec- 
tures were first delivered in that city—and the early history 
of the Royal Infirmary of Edinburgh is not dissimilar to 
that of the Montreal General Hospital. 

In the event of the establishment of a classical and philo- 
sophical seminary in this city, the two institutions would 
be materially benefited. 

To ensure the success and permanency of such an insti- 
tution it would be highly desirable that the persons com- 
posing it should be associated by a Royal Charter or Act 
of Incorporation. .. . 


On November 2, 1822, a copy of this Memoran- 
dum signed by all five members of the medical 
board of the hospital was forwarded the governor- 
in-chief, Lord Dalhousie, by Dr. Robertson with 
a covering letter in which he suggested that in 
order to give the new institution legal status, the 
board of medical examiners for the District of 
Montreal should be reconstituted and made to 
consist of the medical officers of the Montreal 
General Hospital. Lord Dalhousie, whose en- 
lightened attitude in educational matters was 
well known, approved, and on February 22 a 
Royal Commission was issued appointing “the 
said Wm. Robertson, William Caldwell, John 
Stephenson, A. F. Holmes and H. P. Loedel.... 


any three or more of you to be the sole Medical 
Examiners for this District.” 

On February 4, 1823, an advertisement an- 
nouncing the prospectus of lecture courses for the 
ensuing session 1823-24 for publication in the 
newspapers “of the Lower and Upper Canadas,” 
was submitted to His Excellency and duly ap- 
proved. It was headed “The Montreal Medical 
Institution” and after repeating the introductory 
paragraphs in the Memorial of Holmes and 
Stephenson upon the imperative necessity for the 
establishment of this School, it continued: 

The circumstances which rendered the success of such 
an institution probable and the measures intended to be 
adopted for carrying the same into effect having been sub- 
mitted to His Excellency, the Governor-in-Chief, he was 
pleased to signify his entire approbation of the plans. 

“Tt is therefore resolved to deliver lectures on the fol- 
lowing branches of the profession to commence in the 
second week of November ensuing: Anatomy and Physi- 
ology, J. Stephenson, M.D.; Chemistry and Pharmacy, 
A. F. Holmes, M.D.; Practice of Physic, W. Caldwell, 
M.D.; Midwifery and Diseases of Women and Children, 
W. Robertson, M.D.; Materia Medica, H. P. Loedel, 
Esq.; Surgery, J. Stephenson, M.D. In the course of the 
summer 1824: Botany, A. F. Holmes, M.D.” 

Montreal, 4th February, 1823 


On August 23, 1823, following, the resignation 
of Dr. Loedel from the Board of the Hospital and 
Institution was received and Dr. Wm. Lyons was 
appointed in his place, a medical library was 
established, and an announcement of the lecture 
courses for the session 1823-24 to “commence at 
the House of the Institution, No. 20 St. James 
Street,’”’ was ordered published in the Montreal, 
Quebec, Kingston, and Toronto papers. Figure 
2 is a photostat copy of this advertisement from 
the Quebec Gazette of October 13, 1823. It effectu- 
ally settles the date of the first session of the 
institution. 

The original minute book of the Montreal 
Medical Institution containing all its proceedings 
and copies of correspondence with the Govern- 
ment during the 2 years of its organization has, 
fortunately for posterity, been preserved in the 
archives of the Faculty, constituting its greatest 
treasure. These minutes were transcribed in part 
in an “Introductory Lecture” delivered at the 
opening of the session 1866-67 by Dr. Archibald 
Hall' and they have been published in full by 
the writer? as an appendix to her “Historical 


1 The Past, Present and Future of the Faculty of Medicine of McGill 
University. By Archibald Hall, M.D., Edin., L.R.S.C.E., Professor of 
Midwifery and Diseases of Women, McGill University; Honorary 
Fellow of the Obstetric Society of London; Associate of the Collexe ot 
Physicians of Philadelphia, etc. Dawson Bros., 1867; also, Canada 
M. J., 1866-67, 3: 289-290. 

2 An Historical Sketch of the Medical Faculty of McGill University. 
By Maude E. Abbott, B.A., M.D., Montreal M. J., August, 1902, 
pp. 561-672: also, Gazette Printing Co., 111 pages, 28 illus. Appendix 
xvi ,pp. 657-665. 


of est SATS Of” 


ee ee ee eee, en ee ee ee ee es an ae 


— 


a 





ABBOTT: THE FACULTY OF MEDICINE OF McGILL UNIVERSITY 


Sketch of the Medical Faculty” which appeared 
in 1902. 

The matter of the incorporation of the Medical 
Institution was dealt with subsequently. In the 
summer of 1826, at the instance of Lord Dal- 
housie, a form of charter was drawn up and pre- 
sented through him to the Solicitor-General for 
an opinion. The reply, received after a delay of 
18 months, was unfavorable, objections being 
raised on the ground that the school was not 
associated with any seminary of learning, nor 
had it any endowment or foundation. After 
pleading in vain the similar beginnings of the 
College of Surgeons of London, Edinburgh, and 
Paris, the officers of the institution suggested to 
the Government, as a means of obviating their 
difficulties, “the appointment of the members of 
the said Institution as Professors of the Univer- 
sity to be established at Burnside, near that city, 
one of the Colleges of which is established by 
Royal Charter, dated March 31, 1821, and called 
the McGill College.” As indicated previously, 
this proposal came at the psychological moment 
for the young University of James McGill, and 
accordingly the memorable step was taken which 
gave the Medical Institution a charter and foun- 
dation and McGill an active and highly qualified 
medical faculty. As a result also the estate of 
Burnside was handed over to the university by 
the law courts in 1829, but the financial part of 
the bequest remained for several years longer in 
the possession of the contestant and residuary 
legatee, Francois Desriviéres, the son of the 
widow of James McGill. 

The Medical Institution as a Faculty of McGill. 
The first session in which the old medical insti- 
tution functioned under its new guise as the 
Medical Faculty of McGill University was that 
of 1829-30, when it opened with the same teach- 
ing staff and some 25 students, its inheritance 
from the earlier school. The following year, on 
October 29, 1831, a memorial was presented by 
its members to the Legislature asking that meas- 
ures be taken to give effect to the authority 
granted by Royal Charter for the conferring of 
degrees to the candidates who had successfully 
passed the examinations and fulfilled the require- 
ments of this school. On November 7 following, 
the Solicitor-General advised that under its chart- 
er the university must first secure the royal sanc- 
tion of its statutes. Two days later “the stat- 
utes, rules, and ordinances of the Medical Faculty 
of McGill University” was presented at Quebec 
in person by Dr. Stephenson and forwarded to 
London. The reply, received on July 23, 1832, 
conveyed His Majesty’s approval of these stat- 
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utes and sanctioned the conferring of the title 
of “professor” on all four members of the faculty. 
The first McGill degree was thereupon conferred 
on May 24, 1833, in medicine, on Mr. W. Logie. 
In that year also, the Governors passed a resolu- 
tion “that the Medical Faculty be authorized to 
use all the means necessary to forward the suit 
now pending touching the ten thousand pounds 
bequeathed by the Honorable James McGill to 
this College,” and appointed Dr. John Stephen- 
son university registrar. Shortly thereafter, the 
money so long withheld, was at last paid over 
with accrued interest. It now amounted to 
£22,000. Other changes promptly followed. 
Edinburgh, which had from the first given official 
recognition to the Montreal Medical Institution 
by counting two of the latter’s courses as equal 
to one of her own, now at once, on the joining 
of the school to the university in 1829, accepted 
the certificates of the faculty at their face value. 
The other British schools immediately followed 
this lead. Almost from the beginning also the 
obligatory course of study was changed to 4 from 
3 years, each consisting of a 6 months’ session. 


THE FOUR FOUNDERS 


Before proceeding to later developments a 
glance is necessary at the life history of the four 
men who figured so largely in the foundation of 
this school and university. 


William Robertson (1784-1844) who was called by his 
biographer! the Nestor of the famous quartette, was 
born at Kindrochet, Perthshire. He saw military service 
at a very early age, having been an ensign in a Highland 
regiment at the age of 13, and he qualified in medicine at 
Edinburgh while still under age. He came to Canada in 
1806 and served through the War of 1812, in the capacity 
of surgeon to the 41st Regiment, and he was present at the 
battle of Queenstown Heights and the storming of Fort 
Niagara. He retired from the army in 1815 and settled 
in Montreal and took, as we have already seen, a prominent 
part in the epoch-making educational developments of the 
next 30 years. He was a member of the Board of exam- 
iners from 1817 on and was from 1829 the official head of 
the Faculty and succeeded Dr. Caldwell in the chair of 
medicine in 1833. He led the arduous life of a family 
physician with the largest practice in the city, and was dis- 
tinguished by his thoroughness and punctuality, generosity 
and charitable character, which made him universally be- 
loved. 

William Caldwell (1782-1833) had been a surgeon in 
the 13th Regiment.of Dragoons and was a veteran of the 
Peninsular War. He was born in Ayrshire and held the 
M.D. of Marischal College, Aberdeen University. Retired 
from the army after the War of 1812, he took out his 
license in the District of Montreal in 1817 and had settled 
in that city before 1819. His name is famous locally 
because of a duel which he fought in that year as the result 
of a quarrel with a Mr. O’Sullivan who had opposed the 
petition presented in Parliament by the “Inhabitants of 

1William Robertson. By R. F. Ruttan, McGill University, 1902 
pp. 2-178. 
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Montreal” on February 19, 1819, praying for the estab- 
lishment of an English public hospital. Both participants 
were wounded but recovered. Dr. Caldwell was the first 
lecturer on the principles of medicine in the McGill School. 
He served during the great cholera epidemic of 1832, but 
died of typhus contracted in the wards of the General 
Hospital in the following year. 

Andrew Fernando Holmes (1797-1860) is probably the 
most outstanding from the scientific standpoint of the 
four, and with Dr. Stephenson has been universally con- 
sidered one of the two real founders of the Faculty. He 
was born at Cadiz, Spain, where his parents were detained 
as prisoners of war from a British vessel captured on its 
way to Canada where they arrived only in 1801. Given a 
good classical education at Mr. Skakel’s famous school 
in Montreal, he was articled at the age of 14 to Dr. 
Daniel Arnoldi, known at that time as the dean of the 
profession in Lower Canada. Five years later, in 1816, 
he presented himself for the Licentiate and qualified by 
examination for the practice of “physic” as well as surgery. 
Proceeding immediately thereafter to Edinburgh, he ob- 
tained his diploma from the Royal College of Surgeons 
there in 1818, and in 1819 the degree of M.D. of that 
university. Along with John Stephenson he studied also 
in London, Paris, and Dublin. In 1818-19 he was made 
an extraordinary member of the Royal Physical Society 
and in 1820 a non-resident member of the Wernerian 
Society of Natural History of Edinburgh. An untiring 
worker in his profession, he was also an expert botanist 
and mineralogist and made large collections along both 
lines which are still housed in the University Museum at 
McGill, the “Holmes Herbarium of Canadian Plants,” 
containing 500 species collected by him in the vicinity of 
Montreal and representing the entire flora of the district. 
A catalogue of this was published by Dr. James Barnston 
in the Canadian Naturalist for 1859. Dr. Holmes was 
also a scientific author of repute and has many articles in 
British and American as well as local journals, written ina 
polished style and classical English and based on such 
accurate and discriminating observation of facts as to 
make them of permanent value today. His articles on 
“The Cholera Epidemic as it appeared in Montreal in 
1832,”’ and ‘‘Choleric Diarrhoea” published in the Boston 
Medical Journal 1833, 8: 53-65; 236-238, and that on a 
“Unique Form of Cardiac Malformation” (still unique in the 
literature) in the Transactions of the Edinburgh Medico- 
Chirurgical for 1824 are masterly productions. On his 
return from Edinburgh, Dr. Holmes was for 5 years in 
partnership with his former teacher, Dr. Arnoldi. At the 
organization of the Montreal Medical Institution he was 
appointed lecturer on chemistry and he held this chair 
until 1843 when he succeeded Dr. Robertson as professor 
of medicine. In 1853 he was elected the first president of 
the College of Physicians and Surgeons of Lower Canada 
and in 1854 he became the first dean of the medical faculty 
of McGill University. He died in harness, when in the 
middle of calling a meeting for the latter. In 1864 this 
faculty established the Holmes gold medal which remains 
today the highest student award within its gift, in memory 
of their late dean, “than whom no man ever lived more 
conscientiously or died more beloved.” 

John Stephenson (1797-1842). The close friend and life- 
long co-worker of Dr. Holmes, and, in the words of 
an eminent contemporary, “the man to whom above all 
others we owe McGill College,” was a native Canadian, 
having been born in Montreal. He was articled under Dr. 
William Robertson until July, 1817, when having finished 
his apprenticeship he joined Holmes in Edinburgh. He 
took his degree of M.D. from that University in 1820, 
having meantime qualified for the license of the Royal 


College of Surgeons in London in 1819. On returning to 
Montreal in 1821 he immediately entered upon a large 
practice as a surgeon and he lectured on this subject and 
on anatomy at the medical school from 1823 to 1835 and 
after this on anatomy alone until his death. As secretary 
of the medical institution and faculty from their inception, 
and registrar of the university itself from 1833 on, he did 
devoted service and it was universally recognized by his 
contemporaries that the successful issue to the university 
of the contest over the will of James McGill was chiefly, 
if not entirely, due to his energy and influence. He was 
a man of culture and of great industry and integrity and 
an enthusiast in the cause of medical education. As a sur- 
geon of experience he had the confidence of the public and 
his name is said to have become in this regard as a house- 
hold word in the homes of all nationalities in this city, 


PERIOD OF GROWTH AND DEVELOPMENT 


The tragic death of Dr. Caldwell from typhus, 
in 1833, made the first break in the ranks of the 
four veteran teachers. The gap was temporarily 
filled by Dr. John Racey and on his removal to 
Quebec 2 years later, in 1835, by the appointment 
of G. W. Campbell to the chairs of midwifery and 
surgery and Archibald Hall to that of materia 
medica. Both these men were graduates of 
Scottish Universities, Dr. Campbell of Glasgow, 
and Archibald Hall an M.D. of Edinburgh, and 
their activities in the succeeding 30 odd years 
were probably the most essential factors in the 
rapid expansion and stabilization of the medical 
school that now ensued, and in the organization 
of the Canadian medical profession on a conserv- 
ative educational basis. Dr. Campbell held both 
his chairs until 1842 and then resigned from mid- 
wifery but retained that of surgery, which he 
filled until 1875, a period of 40 years. Asa mem- 
ber also of the visiting staff of the Montreal Gen- 
eral Hospital during this entire time, he is said 
to have laid the foundation, by his great skill 
and distinguished abilities, of the high reputation 
enjoyed by this hospital as a school of practical 
surgery.! In 1860 he succeeded Dr. Holmes as 
Dean, an office he retained until his death. Dr. 
Archibald Hall (1812-1868) was likewise trans- 
ferred in the reorganization of the faculty that 
took place in 1842 on the death of Dr. Stephenson 
and the retirement of Dr. William Robertson, to 
the chair of chemistry and in 1854 he succeeded, 
on the death of Dr. McCulloch, to that of mid- 
wifery, a position to which he had been specially 
trained, having served his apprenticeship under 
Dr. William Robertson, the most accomplished 
accoucheur of his day. Dr. Hall’s most important 
contribution lay, however, in the field of medical 
legislation and Canadian medical journalism oi 

1See the charming article entitled ‘Reminiscences of the Medic | 
School of McGill University. With a slight sketch individually of the 


members of the Medical Faculty of 1847-50.” By D. C. MacCallum, 
M.D., M.R.C.S. Eng. McGill University Magazine, 1903, 2: 124-135 
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Dr. William Robertson, 1784-1844, 
official head of the Faculty (1829- 


1844) and first professor of medicine. and university. 


4 


Vp 


John Stephenson, M.D., F.R.C.S., 
1797-1842, first registrar of the faculty 


Andrew F. Holmes, M.D., LL.D., 
1797-1860, official head of the faculty 
from 1844 and first dean (1854-1860). 
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Fig. 1. Portraits of three of the four founders of the Montreal Medical Institution and medical faculty of McGill 
University, from oil paintings in the possession of the McGill medical faculty; and signatures of the four founders of 
the medical faculty: W. Caldwell, M.D. (1782-1833); A. F. Holmes, M.D.; John Stephenson, M.D.; and W. Robertson. 
(From their Memorial dated October 29, 1831, praying that the governors of McGill College be given authority to 


confer degrees. ) 


which latter he may be said to have been the 
founder. A keen and incisive writer with a clear 
sense of educational values and a determined 
though generous opponent of what he considered 
professional irregularities, he took a leading part 
in the bitter medical polemics of the day that 
waged, especially in the years 1847-51, about the 
rights or otherwise of incorporated medical 
schools to confer diplomas carrying the right to 
the license to practice without further examina- 
tion or university degrees. As editor and owner 
from 1845 on of that grand old periodical the 
British American Journal of Medical and Physical 
Science, he fought in this and other ways the 
battle of his college and of the profession at large 
and became the intrepid defender of the rights 


and interests of both. In 1855 he was made vice- 
president and in 1859 president of the ‘College 
of Physicians and Surgeons of Canada East”’ 
whose Act of Incorporation and Charter he had 
guarded so vigorously and well. He was also an 
honorary fellow of the Royal Obstetrical Society 
of London and an associate of the College of 
Physicians of Philadelphia. 

The real growth of the medical school did not 
begin until 1841-42, when the yearly attendance 
of students, which had averaged 25 up to this 
time, rose to an enrollment of 39. For some time 
thereafter progress still remained slow, there being 
only 44 students in 1849-50. In 1850-51, how- 
ever, there were 53 enrollments, and from then 
on the numbers advanced steadily to 108 students 
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Mildren, Wednesday 
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Lectures ou Botany will given by Dr. HOLMES, during 
the Summer, J 
N. B.—Visiting hours at the Montreal General Hospital, 
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Fig. 2. Advertisement from the Quebec Gazette, October 
13, 1823, announcing the first courses of the Montreal 
Medical Institution for the ensuing session 1823-24. (The 
sign “1 S” written across this advertisement was inscribed 
by the publishers of the paper and indicated that the 
charge for its insertion was one shilling.) 


in 1859-60; 141 in 1869-70; 166 in 1879-80; 261 
in 1889-90; 312 in 1892-93; 401 in 1894-95; and 
650 in 1902-03. At the present time, under the 
limitation of the yearly registration to 100 stu- 
dents, the enrollments at the opening of the 
present session 1934-35 numbered 480. 

The decided impetus that thus took place in 
the middle of the last century may be ascribed 
to three different causes. First of these was the 
growing superiority of the clinical teaching con- 
sequent on the activities of an enlarged and com- 
petent hospital staff, among whom must be 
especially mentioned Robert L. Macdonnell, a 
licentiate of the Royal College of Surgeons of 
Ireland, who though only 5 years on the staff of 
hospital and college left upon these a lasting im- 
press. Trained in the distinguished school of 
clinical medicine of the Meath Hospital in Dub- 
lin, where he served under the celebrated 
Graves and Stokes, he became deeply imbued 
with their teachings and added to a familiarity 
with the current medical literature and an inti- 
mate knowledge of the methods of investigating 
disease, a valuable practical experience gained in 
their wards as an assistant of these great clini- 
cians. On his appointment to the staff of McGill in 
1845, he immediately set about introducing their 
methods at the Montreal General Hospital with 
a contagious enthusiasm that quickly resulted in 
the reorganization on a permanent basis of the 
teaching in clinical medicine along lines that 
placed the McGill School on a plane with the 
most advanced European and American institu- 
tions. Other factors of importance in the acquir- 
ing of this reputation were the eminence, already 
referred to above, of G. W. Campbell as a teacher 
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skilled in the practice of surgery, of Drs. James 
Crawford and Sewell in clinical medicine, as also 
the brilliant William Sutherland; and last but not 
least the sterling qualities of Dr. Michael McCul- 
loch of Glasgow, an L.R.C.P. of London and an 
honorary M.D. of McGill, who was professor of 
midwifery from 1842-54, and who in those pre- 
asepsis days was yet able to reduce the mortality 
at the Montreal Maternity Hospital to 1 death 
in 354 cases. 

No less important was the emergence at this 
time of the University itself from the depression 
that had until then engulfed it, to an era of rela- 
tive prosperity and financial security under the 
powerful administration of McGill’s first great 
principal, Sir William Dawson, whose appoint- 
ment dates from October, 1855. From the first 
he took a highly constructive interest in the 
medical faculty. The appreciation with which 
he viewed its pioneer labors was expressed in his 
inaugural discourse at this time as follows: 


“Tt is second to none in America and presents one of 
the noblest instances anywhere to be found of the results 
which may be attained by the almost unaided exertions 
of able men thoroughly devoted to their work. Its an- 
nouncement for the present session (1855-56) shows a 
staff of 11 Professors, a library of 2,200 volumes, an ex- 
tensive series of Museum preparations, and excellent 
arrangements for hospital practice and dissection. It has 
sent forth since the conferring of its first degree in 1833, 
150 graduates. Nothing in connection with education in 
this city offers more just cause of pride or hope for the 
prosperity of our Institution than the success which has 
attended the labours of the Medical Faculty.” 


The third element in the expansion of the 
Faculty which began with the sixth decade of the 
last century and has never ceased up to the 
present time, is described in some detail below. 
It was the removal of the school to a more con- 
venient location in the vicinity of the hospital 
and to the occupation of a building in its own 
personal possession, the old Coté Street School. 


THE BUILDINGS OCCUPIED BY THE MCGILL 
MEDICAL SCHOOL 


The first lectures were delivered, as its adver- 
tisements state (Fig. 2), at “the house of the 
Institute” No. 20 St. James Street, a small build- 
ing (Fig. 3) on the north side of what is now 
Place d’Armes Square. The School remained 
here for some years and then removed to a tall 
narrow building on Fortification Lane just behind 
the present Bank of Montreal. Later, some time 
after 1833, the Faculty established itself in a large 
three-story brick building which is still standing 
on the west side of St. George Street, three doors 
above Craig Street. The accommodation here 
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Fig. 3. “No. 20 St. James Street,” believed to be the 
first home of the Montreal Medical Institution and the 
medical Faculty of McGill University. (From a drawing 
by Professor J. C. Simpson, in the possession of the His- 
torical Medical Museum of the School.) 


seems from the first to have been unsatisfactory, 
but the question of ways and means was at this 
time of paramount importance. It was probably 
on this account that the medical faculty was in- 
vited to occupy in the year 1845 the Arts building 


of the university, itself erected in 1843, and the 
only one except the principal’s office then stand- 
ing. The first session of the medical school in the 
college building was that of 1845-46, and there it 
remained for the 5 succeeding years. During 
this time the student body suffered greatly under 
the inconvenience of the location, which at that 
time lay far out in the country, for the university 
grounds were a mile and a half beyond the then 
city limits. A lecture at the college ending at 12 
noon, a rush through often untravelled winter 
snow, and a vain attempt to dine and attend a 
one o'clock clinic at the Montreal General Hos- 
pital, were a daily trial even to the bravest; as 
also were the eight o’clock morning lectures, to 
be reached frequently only through almost im- 
passable snow drifts, and the attendance by night 
in the dissecting room on the top floor of this 
lonely building which lay far removed from other 
dwellings and was lighted only by candles. On 
March 19, 1847, the students set forth these dis- 
advantages in a petition asking that the lectures 
be again given in town. Action was not taken, 
however, until the spring of 1851, when the St. 
Lawrence School of Medicine, a rival institution 


Fig. 4. The Coté Street Building, owned by the Faculty 
of Medicine and occupied by it from 1851 to 1872. It was 
from this building that William Osler graduated in the 
spring of the latter year. 


with headquarters in the city, was organized. The 
McGill School then decided to leave its out-of-the- 
way situation and return to town rather than risk 
competition under such unfavorable circum- 
stances. Three members of the faculty, Drs. 
Campbell, McCulloch, and Sutherland, accord- 
ingly undertook to erect a suitable building at 
their private expense, and to rent this to the 
faculty, the rent received to be 10 per cent on 
the outlay, and the faculty to pay the assess- 
ments. The lot purchased for the purpose was 
on the east side of Coté Street in the close vicinity 
of the Montreal General Hospital, and a brick 
building, No. 15 Coté Street, was promptly 
erected upon it, in time for the opening of the 
session 1851-52. Here the school remained until 
the autumn of 1872, and here during these 21 
years, passed in an unbroken circle of steady work 
and gradual progress, the sure foundations were 
laid for the later era of relative prosperity that 
ensued. Here in 1853 all ten of its lecturers were 
appointed professors, and here in 1854 Dr. Holmes 
became its first dean. New appointments were 
made and new courses opened, examinations di- 
vided into primaries and finals, a summer session 
established and the number of students rose from 
64 in 1851-52 to a roll-call of 184 in 1866-67. 
Here Dr. R. Palmer Howard, professor of medi- 
cine and dean of the faculty from 1882 on, by his 
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Fig. 5. The first building of the McGill medical faculty 
in the University grounds. Erected in 1872 and destroyed 
with its extensions by fire in 1907. 


sound and up-to-date teaching at the bedside in 
close correlation with the autopsy findings, in- 
spired with his own zeal a galaxy of youthful 
intellects, and gave the first impetus to the foun- 
dation of a chair of pathology. Here Osler gradu- 
ated, George Ross and Richard L. Macdonnell 
taught, and F. J. Shepherd was an undergradu- 
ate—members all of a group of eager young clini- 
cians who were, a few years later, to take a leading 
part in the coming of age of scientific medicine 
and surgery on this continent. 

In the year 1860 the university took over the 
Coté Street building and made extensive improve- 
ments in it at a total outlay of £9,360, of which 
£1,200 was paid the proprietors for its purchase 
and the balance expended on the enlargements 
that had become necessary. The number of stu- 
dents continued to increase steadily, however, 
and again overflowed its capacity, so that further 
space became again essential. And now the 
faculty themselves began to look upon the uni- 
versity grounds as their proper home. The rapid 
growth of the city to the westward had removed 
the old objections to this location, and even 
rendered it a more suitable spot than a place 
nearer the hospital, in what promised to become 
one of its poorer quarters. Accordingly after con- 
siderable preliminary negotiation the university 
decided in the year 1871 to build within its own 
precincts for the accommodation of its medical 
faculty. Accordingly a square stone building of 
commodious proportions was erected by the Gov- 
ernors at a cost of $27,000 on the University 
Street side of the college property, and thrown 
open for occupation in the autumn of 1872 (Fig. 
5). Most of the university funds had been de- 


rived from the sale of the historic Burnside House, 
the faculty on its side binding itself to keep the 
building insured up to $16,000, and to pay all 
assessments, taxes, and repairs. : 

The material advancement of the School after 
this epoch-making step is measured by the exten- 
sions of this modest single block of 1872, through 
three successive additions—that of 1885 for the 
accommodation of 300 students, that of 1895-06 
for the establishment of pathological and public 
health laboratories to the fine new building of 1902 
(Fig. 6). Funds for these operations were obtained 
from the Lean Choil endowment of $50,000 given 
by Lord Strathcona in 1882, and the G. W. Camp- 
bell Memorial Fund of $50,000, raised among 
graduates and friends of the University in 1883: 
from $60,000 contributed by Mr. J. H. R. Molson 
in 1893 for building and equipment of the labor- 
atories, rendered necessary by the endowment 
earlier in the same year by Lord Strathcona of 
the chairs of pathology and public health with 
$100,000. In 1899 the same generous donor con- 
tributed another $100,000 and this together with 
$3,000 from the faculty funds was all expended 
upon the construction of the “new” building or 
extension of 1901-02. 

In 1907 this fine Medical Building, the pride 
and joy of the Faculty, was destroyed by fire, the 
only part remaining intact being the extensions 
for laboratories and lecture room at its rear and 
the library and historical part of the Museum. 
In rort, the present “Strathcona” Medical Build- 
ing was erected from funds obtained from the fire 
insurance and $450,000 from Lord Strathcona, on 
a site farther up on the hillside commanding a fine 
view of the city and in closer proximity to the 
Royal Victoria Hospital, which institution had 
been founded under the egis of the university by 
Lord Strathcona and Lord Mount Stephen in 
1894. This “new Medical Building,” a hand- 
some stone structure of modern construction, was 
made to house the administration offices, library, 
and museums, and the departments of anatomy, 
pathology, pharmacology and public health, the 
other parts of the school being taken care of in 
the parts of the older building that had escaped 
total destruction and which were temporarily 
repaired for the purpose. 


THE PRESENT ERA OF EXPANSION 


The new building of ro1z was erected and 


opened under the able administration of Dr. !'. 


J. Shepherd (1851-1929), professor of anatomy for 
the 30 years from 1883 on, and dean of the 
faculty from 1908 to 1914, whose eminence both 
as a surgeon and educationalist were important 
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Fig. 6. The New Building of 1902, showing that of 1872 forming its first block, and 
behind this the extensions made in this and the previous year. The front and middle 
parts of this building were destroyed by fire in 1907. 


factors in the advancement and growing reputa- 
tion of the school, and were acknowledged by the 
conferring upon him of the honorary fellowships 
of the Royal College of Edinburgh and London 
and the honorary LL.D. of Harvard. This year, 


1911, marked also the commencement of what has 
been termed a golden age for McGill, for, in the 
23 years that have elapsed since, an immense 
expansion has taken place largely in the direction 
of medical research, the first impetus to which 
may be said to have been given by the work of 
Wyatt Johnston (1860-1902) and Prof. J. G. 
Adami (1862-1926). During the last 15 years, 
that is, since the appointment as principal in the 
year 1920 of the late General Sir Arthur Currie, 
with his fine spirit and splendid initiative force; 
and in 1923, as dean of the faculty, of Dr. C. F. 
Martin whose gift of organization and distin- 
guished services to the cause of medical education 
were recently recognized by Harvard University 
by the conferring upon him of its honorary LL.D., 
this expansion has become nothing short of colos- 
sal. So swift indeed has this been alike in new 
departments organized, in generous benefactions 
received, and in the appointment of men endowed 
with the spirit of enquiry and the faculty of lead- 
ership, that a mere enumeration of these events 
is almost beyond the compass of this article. 
However, ‘the contrast with the day of small 
things described above is so picturesque and the 


outcome of the latter has been so spectacular that 
an outline must be attempted here. 

Financial support was supplied in 1911, by the 
Robert Reford Endowment of $100,000 for the 
department of anatomy, and by the establishment 
of the Arthur A. Browne ($10,000) and the James 
Douglas ($35,000) research fellowships; in 1912, 
by the gift of $14,000 for the establishment of the 
Eddie Morrice Laboratory of Pharmacology; in 
1913, by the gift of $12,566 subscribed by the 
friends and graduates of the medical faculty to 
meet the fire loss of 1907; in 1917 by the George 
Ross Endowment Fund; in 1919, by the bequest 
of Sir William Macdonald of $500,000 to the funds 
of the faculty, a year marked also by the invalu- 
able gift of the Osler library, bequeathed to 
McGill on the death in that year of its beloved 
owner and founder. In 1921 came the great 
centenary celebration when $6,000,000 was given 
to the University, of which $4,000,000 was sub- 
scribed by the graduates and friends of the Insti- 
tution, $1,000,000 was given by the Province of 
Quebec, and $1,000,000 was donated from the 
Rockefeller Foundation, the latter sum being a 
grant for the special uses of the medical faculty. 
In 1922 the Biological Building, erected on the 
site of the original medical building destroyed by 
fire, was opened, housing the new department of 
biochemistry in which the researches of Prof. J. 
B. Collip and his associates have brought such 
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Fig. 7. The Strathcona Medical Building erected in 1911 and in occupation today. Contains the administration oflices, 
medical and Osler libraries and museums and the departments of anatomy, histology and public health. 


well deserved fame to the School; in 1923, was 
built the fine Pathological Institute; in 1924, the 


University Clinic for Researches in Internal Medi- 
cine was established under the direction of Prof. 
J. C. Meakins, with the help of a grant from the 
Rockefeller Foundation of $500,000; in 1925, came 
the erection of the Royal Victoria Montreal 
Maternity Hospital, with accommodation for 200 
patients and presenting the last word in equip- 
ment, under Prof. W. W. Chipman; a depart- 
ment of child study was instituted with the help 
of a grant of $56,500 from the Laura Spelman 
Rockefeller Memorial Fund; in that year also 
the departments of public health and pre- 
ventive medicine were united under the director- 
ship of Prof. Grant Fleming, whose wide contacts 
with every health organization in the city as well 
as on the National Committee of Mental Hygiene, 
and as a member of the Advisory Health Board 
of the city, make this a center of far reaching in- 
fluence; in 1927, a subdepartment of industrial 
medicine with an industrial clinic at the Mont- 
real General Hospital was established by a grant 
from the Metropolitan Life Insurance Company 
of $25,000; in 1928, the department of bacteri- 
ology was recognized as a separate chair and has 
acquired in the person of Prof. E. G. D. Murray 


of Cambridge an occupant of international fame; 
in 1929, a laboratory for experimental surgery 
was built and equipped by friends of the Faculty 
and $85,000 was donated by the Rockefeller 
Foundation for surgical researches therein. Dur- 
ing 1932-33 an additional $100,000 was granted 
from the same source to maintain the research 
activities of the department of neuro-surgery. 
Finally, there has but now come to pass, as the 
crowning event of the benefactions listed above, 
in the opening on September 27 last of the 
Montreal Neurological Institute under the direc- 
tion of Profs. Wilder Penfield and W. V. Cone, 
what may well be described as the best and 
noblest achievement in the history of McGill's 
great Faculty. Just as, long ago, in the stillness 
of the committee room of the old Montreal Gen- 
eral Hospital, measures were promulgated and 
activities instituted by public spirited men of 
vision that gave birth to a great educational 
movement, so today the hour has once again 
struck, and opportunity has met, upon its crest, 
the men. Dr. Penfield was “enticed” to McGill 
in the year 1928, on the initiative of Dr. E. W. 
Archibald, professor of surgery, under the promise 
of financial support from a few public spirited 
citizens and the help of the research funds of the 
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faculty, and in company with his devoted asso- 
ciate Dr. W. V. Cone. Immediately on arrival 
they organized an effective laboratory service 
within the necessarily restricted space available, 
and instituted an extremely active neurosurgical 
service with headquarters at the Royal Victoria 
Hospital, but having relations with practically 
all the hospital units in the city. The creation 
of the present magnificently equipped neurolog- 
ical institute has been the result of incessant 
labor of all concerned in the 6 intervening years 
and was made possible by large endowments for 
its building and upkeep, which include a grant 
from the Rockefeller Foundation of $1,232,652, 
and liberal yearly grants of $15,000.00 from the 
City of Montreal and $20,000.00 from the Prov- 
ince of Quebec as well as munificent gifts from 
several private donors—Sir Herbert Holt, Mr. J. 
W. McConnell, Mr. Walter Stewart, and four 
others who wish to remain anonymous. The Insti- 
tute is thus a civic, national and international 
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affair, in affiliation with McGill but independent 
of it in funds, and functioning for the benefit of 
the community at large without restriction of 
place or creed. None who had the privilege of 
taking part in the great function of its inaugura- 
tion, of listening to the first neuro-surgical 
foundation lecture by Dr. Harvey Cushing and 
the addresses of Drs. Gordon Holmes, Martin, 
Archibald, and others, and Dr. Penfield’s own 
clear cut utterances on that occasion, and who had 
surveyed the perfect adaptation of the building 
and its contents to the objects in view, can doubt 
that there is here developed on a sound and endur- 
ing basis an international center, in which the 
study and practice of clinical neurology and 
neurosurgery, together with scientific investiga- 
tion in these fields on the highest plane of inquiry, 
will combine to shed light over this entire con- 
tinent and to introduce a new era in the under- 
standing and treatment of these most obscure and 
potentially tragic of all human disorders. 
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HE monograph on the lymphatics!, by Drinker 

and Field, comprises 254 pages of well printed 

material, on pages 5 by 8 inches, bound in rigid 
covers. The authors state: “The data presented is 
drawn from anatomy, physiology, pathology, and 
immunology. We have wanted to give a working 
idea of what the lymphatics are steadily engaged in 
doing in the mammalian body.” The first chapter 
of 12 pages is given to the structure of the lym- 
phatic system and the next section discusses the en- 
trance of foreign particles and colloidal solution into 
this system. The normal permeability of the blood 
capillaries and the balance of forces between the 
capillary blood and the tissue fluid is given consid- 
erable space. The authors state that the blood capil- 
laries are the essential mechanism for determining 
the water content of the tissues. Lymphatic drain- 
age, by keeping down the concentration of protein in 
the tissue fluid, affects water absorption but the 
actual instrument in accomplishing water balance is 
the blood capillary. The composition and flow of 
lymph are discussed. One of the principal interests 
of the authors was the problem of the relation of 
lymph to the fluid which actually bathes the tissue 
cells and in which the physiological reactions of the 
body occur. Capillary lymph and tissue fluid are 
considered to exist in a common reservoir, and to 
this the blood capillaries make additions of fluid and 
withdraw it by reabsorption. Experimental and 
practical considerations comprise the second half of 
the book. An extensive bibliography and a nice re- 
view of the literature is given as the authors cover 
this subject in a scholarly and conservative manner. 

M. H. BARKER. 


HE Adlas of Pathological Anatomy*, compiled by 

E. K. Martin, has been issued under the direc- 
tion of the editorial committee of the British Journal 
of Surgery. This, the first volume, is made up of fas- 
ciculi published in the British Journal of Surgery 
during the years 1926 to 1930 inclusive, and is the 
first of a series of such volumes which are intended 
to appear from time to time “‘until it includes all 
such subjects as can profitably be illustrated by 
drawings of museum specimens, without attempting 
a reproduction of the rarities and curiosities of sur- 


1 Lympnatics, LympnH AND Tissue Fiui. By Cecil K. Drinker, B.S., 
M.D., and Madeleine E. Field, A.B., Ph.D., Baltimore: The Williams & 
Wilkins Co., 1933. 

2 ATLAS OF PATHOLOGICAL ANATOMY. Issued under the direction of the 
Editorial Committee of the British Journal of Surgery. Compiled by 
E. K. Martin, M.S., F.R.C.S., vol. i. Baltimore: William Wood & Com- 
pany, 1033. 
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gical practice.” The late Sir Anthony A. Bowlby, in 
his introduction to the Aé/as, has emphasized the 
fact that illustrations cannot hope to replace the 
actual examination of specimens, but has expressed 
the hope that such illustrations will act as a stim- 
ulus and guide to the present day surgeon who too 
often relies entirely upon the opinion of a trained 
microscopist. 

The arrangement of the material within the book 
is somewhat unusual in that it does not follow the 
various systems nor the classifications of general 
pathology. Thus, the book starts out with three 
sections dealing with bone tumors and ends up with 
a section on inflammation of bone, while between the 
first three and the last section are sixteen other sec- 
tions dealing with the stomach, the breast, the kid- 
ney, and the gall bladder and bile tracts. It is con- 
ceivable that if such a lack of arrangement obtains 
throughout the series, the surgeon who has to deal 
with an obscure bone lesion may have to scan 
through several volumes before he secures a com- 
prehensive presentation of gross bone pathology. 
Even in this one volume the comparison of neoplas- 
tic with inflammatory bone disease requires turning 
from one end of the book to the other, and still the 
whole of bone pathology amenable to illustration 
would not be covered. 

The material presented is excellently illustrated, 
and especially pleasing are the numerous colored 
plates which are beautifully executed and repro- 
duced. The specimens are carefully selected to show 
the more usual conditions with which the surgeon 
comes in contact and to depict those stages of the 
condition which are usually seen by the surgeon. 
Particularly excellent and especially valuable to 
the practicing surgeon is the section of 95 pages 
which deals with diseases of the breast. We find 
here page after page of illustrations of gross and 
microscopic appearances of benign and malignant 
conditions of the breast, accompanied by short clin- 
ical histories of each specimen. 

Each section is headed by a short, succinctly writ- 
ten introduction which covers, in a surprisingly thor- 
ough fashion, the important details of the pathologi- 
cal anatomy and histology. Mucwaet L. Mason. 


BOUT one-third of this volume’ of 400 pages by 
4% Pemberton and Osgood is devoted to the in 
fluence of the fundamental sciences on our knowledge 


®THe MEDICAL AND OrTHOPADIC MANAGEMENT OF CHR« 1 AR- 
taRiT1s. By Ralph Pemberton, M.S., M.D., F.A.C.P., and Robert B 
Osgood, A.B, M.D., F-A.C.S. New York: The MacMillan Co., 193s 
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of joint disease. The etiological factors, local and 
general, are discussed at length, and the symptom- 
atology and treatment are presented admirably. 
The work is divided into 14 chapters, with a bibli- 
ography appended at the end of each chapter. This 
makes it valuable as a reference, for the outstanding 
work in the world literature of joint disease is 
included. 

In the preface, the authors condemn the un- 
justifiable pessimism toward arthritis which is 
extant in many quarters of the medical world today. 
They believe that such an attitude has been an 
important factor in delaying the advent of adequate 
therapy in this field. Certainly this is true, as those 
of us who see a great deal of arthritis know, and the 
physician who, with a shake of the head, allows a 
patient with this disease to progress to the state of 
an ‘arthritic derelict” assumes‘an enormous re- 
sponsibility. 

To me the most interesting and instructive part 
of the book is that devoted to the fundamental 
sciences. The newer aspects of normal and abnormal 
joint physiology are well presented, and the text and 
illustrations of joint pathology are in every sense 
adequate. For better illustrations, from the stand- 
point of detail, one may look to the similar work of 
Allison and Ghormley (William Wood & Company). 

The treatment of arthritis, as the title of the book 
implies, is considered under the heads of medical and 
orthopedic management. None of the methods ad- 
vocated is essentially new, but the comprehensive- 
ness with which the authors present this phase of the 
subject makes the work a valuable adjunct to the 
practitioner’s library. The subject of the theory and 
practice of drugs, vaccines, and physical therapy is 
included, as well as of conservative and operative 
orthopedic treatment. 

While the authors intend this book principally for 
practitioners, I think it desirable for the use of 
students in their clinical years. With their courses of 
pathology and physiology just completed, this book, 
with its specialized point of view, should give them a 
valuable insight into the nature of arthritis. The 
treatment as outlined, and the associated references, 
should enable them to appreciate the possibilities of 
helping arthritics, which is in the larger sense the 
purpose of this book. Pavut B. MAGNUSON 


THE conception of the fundamental radiological 
principles on which the diagnosis of various 
gastro-intestinal lesions must be based is described 
and analyzed by the Cole collaborators in their 


recent work.!. The anatomical, pathological, and 
roentgenological findings are correlated. The book 
Was not intended to be a text on gastro-intestinal 
X-ray diagnosis. Dr. Cole’s originality and resource- 
fulness is amply displayed, not only in the device of 
apparatus for carrying out his original technical 

‘RADIOLOGIC EXPLORATION OF THE MUCOSA OF THE GASTRO-INTES- 
TINAL Tract. By The Cole Collaborators: Lewis Gregory Cole, M.D., 
Robert E. Pound, M.D., William Gregory Cole, M.D., Russell R. Morse, 


M D., Courtenay I, Headland, M.D., Ames William Naslund, M.D. 
St. Paul and Minneapolis: The Bruce Publishing Co., 1934. 
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ideas, but also in his ingenious adaptations of line 
drawings and photographs and the interpretation of 
roentgenograms. The authors have advanced a 
number of original theories and interpretations, some 
of which are at variance with the ideas of well known 
physiologists and some of the previously published 
work from abroad, but indeed Dr. Cole makes no 
positive claim to be correct, simply leaving the 
reader to draw his own conclusions. The pages of 
this work represent an enormous amount of labor, 
unselfishly devoted to the elucidation of some im- 
portant gastro-intestinal problems. Its chief value 
lies in this praiseworthy attempt to open up to more 
general recognition the radiological interpretation of 
findings in the small intestine. 

With reference to the technique, attention is 
drawn to the emphasis, laid especially in Europe, 
upon “‘relief studies” of the digestive tube. Much 
stress has been laid upon localized pressure applied 
with a compression bag or similar means. The 
authors make the significant statement that they 
have yet to see a single case in which localized 
pressure has established the diagnosis of any ulcer 
of the duodenum or any other organic lesion of the 
stomach where the diagnosis has not already been 
established by the serial routine method of ex- 
amination in common use in this country. 

In systematizing the interpretation of gastro- 
intestinal screen and film findings, studies were 
directed to the following 4 fundamental findings 
which Cole advances as the criteria for exploring the 
mucosa of the digestive tract: (1) the lumen of the 
tract viewed in profile, (2) special folds of the mucosa 
viewed on edge, (3) pliability of the mucosa to 
peristaltic contraction, (4) the pattern of the mucosal 
folds or ruge. James T. Case. 


NOTHER of the series from the Oxford Uni- 
versity Press on medical disorders is presented 

by Platt in a volume of 166 pages,” in which he dis- 
cusses nephritis and allied diseases. The author 
states that “‘the book is not intended as a first intro- 
duction to the physiology or pathology of the kidney, 
but rather for the senior student or practitioner who 
is, of course, assumed to have a certain familiarity 
with the clinical conditions of oedema, high blood 
pressure, albuminuria and the like, and to have seen 
cases of nephritis in the hospital wards or in practise.”’ 
The theory of filtration and differential absorption 
has so much evidence to support it that it may be 
accepted provisionally as correct, especially since 
the researches of Richards and Wearn. Chapters I 
and II, however, are given to a simple discussion of 
structure and function of the kidney together with 
functions in disease. Chapter III deals with a dis- 
cussion of urine examination and renal function 
tests. A very simple practical explanation for the 
author’s classification of renal disease follows: 
“‘Nephritis and nephrosis are used in a broad sense 


2 NEPHRITIS AND ALLIED DisEASES; THEIR PATHOGENY AND TREAT 
MENT. By Robert Platt, M.D.(Sheff.), M.R.C.P.(Lond.), London: 
Oxford University Press, 1934. 
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as denoting the more inflammatory and the more 
degenerative forms of Bright’s disease, respectively, 
and as degenerative changes are always present in 
nephritis, there is no valid objection to looking upon 
nephrosis as a sub-variety of nephritis, the term 
denoting not cases showing tubular degeneration 
but rather cases in which inflammatory changes are 
inconspicuous.” It seems to the author wrong to 
make too sharp a distinction between lipoid nephro- 
sis and subacute nephritis since both commonly arise 
in connection with some septic process in the body. 
Nephrosis may, therefore, be looked upon as a 
variety of subacute nephritis in which some of the 
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signs are minimal or lacking. The arterial and 
sclerotic cases are placed in a group called nephro- 
sclerosis. A small section is given to renal dwarfism 
and polycystic kidneys. The sections on treatment 
are concise and they are stated in a practical manner. 
This treatise on the whole seems to be a good dis- 
cussion of medical diseases of the kidney. A broad, 
constructive viewpoint obtains which gives the feel- 
ing that the author has had a substantial experience 
in the field of renal disease. The sections on treat- 
ment are up to date and practical. This little volume 
should be of assistance both to the student and the 
practitioner. M. HERBERT BARKER. 
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PRINCIPLES OF GASTRIC SURGERY’ 


DONALD C. BALFOUR, M.D., F.A.C.S., RocHESTER, MINNESOTA 
Mayo Clinic 


this annual lecture keeps before its 

Fellows the life and work of John B. 
Murphy. Previous lecturers from this country 
and abroad have rendered tribute to those 
extraordinary talents through which Murphy 
attained great eminence and have discussed 
the contributions through which this master 
surgeon was such an important factor in ele- 
vating American surgery to the position which 
it has attained. It is, therefore, at once an 
honor and a responsibility to join in the com- 
memoration of a founder of the College, who 
created for himself a permanent place in the 
history of surgery and of surgeons. 

The evaluation of Murphy’s writings arouses 
amazement, for it seems inconceivable that 
with facilities which the surgeon of today 
would consider meager and inadequate Mur- 
phy could have made so many classic con- 
tributions which time has confirmed. The 
surgical treatment of pulmonary tuberculosis, 
of trigeminal neuralgia, of lesions of bones and 
joints, of genito-urinary disorders, and of 
intra-abdominal conditions, particularly acute 
appendicitis, tuberculosis of the fallopian 
tubes, and lesions of the gastro-intestinal 
tract, are a few illustrations of the wide inter- 
ests of his inquiring mind and of the range 
of his accomplishments. 

The progress of surgery since the time of 
Murphy has been, and will continue to be, in 
specialization, and it is doubtful if any sur- 
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geon of the future ever will equal him in the 
originality of the investigations which he made 
in so many different fields. He possessed that 
uncommon quality of maintaining both an 
intensive interest in a subject and a deter- 
mination to know the truth, until by per- 
sistence and rare clinical experience and judg- 
ment he effected its highest possible develop- 
ment. Putti referred to Murphy as “perhaps 
the last of a generation of general surgeons 
who are able to cope with the whole field of 
medical practice in all its complexities and 
who have laid the foundation of modern spe- 
cialization.”” With his ability to solve the 
intricate surgical problems of his day, he 
acquired the art of imparting his knowledge 
to others in a superlative degree and became 
recognized by surgeons of all countries as the 
greatest teacher of surgery of his time. To 
those who had the privilege of attending his 
clinics, the name of Murphy will always be 
an inspiration, and the American College of 
Surgeons, through this memorial lectureship, 
will carry on to coming generations the influ- 
ence derived from a contemplation of the 
life of this master surgeon. 

Inasmuch as not the least notable of the 
contributions of Murphy are to be found in 
his published works on diseases of the stomach 
and duodenum, a brief consideration of the 
evolution of the principles underlying gastric 
surgery would seem appropriate to this occa- 
sion. 


'The John B, Murphy Oration in Surgery, presented before the Clinical Congress of the American College of Surgeons, Boston, October 15, 1934. 
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One of the fathers of modern surgery was 
Theodor Billroth, of Vienna. His clinic, like 
Murphy’s, became a Mecca for students of 
his day, and much of the impetus to American 
surgery can be attributed to Billroth and his 
school. He was the first to resect the stomach 
successfully. As Wiese wrote, “There was 
nothing accidental in its success. Months of 
hard, persistent study preceded the attempt, 
the pathology of gastric carcinoma was thor- 
oughly reviewed, statistics were scrutinized 
from every angle and an entirely new tech- 
nique had to be devised and practiced.” It 
is interesting to note, as Finney pointed out 
in a review of the history of gastric surgery, 
that the great surgeon Langenbeck, only a 
few years before Billroth performed a resec- 
tion of the stomach, had said, “I look upon 
this operation as a quicker method of sending 
out of this world a man whom it is impossible 
to save.” Contrast this with Billroth’s predic- 
tion that “every surgeon who has had experi- 
ence in experiments on animals and similar 
operations in men has reached the conviction 
that resection of the stomach must and will 
succeed.”” Finney rightly emphasized the part 
of experimentation on animals in this develop- 
ment since it was the practice of these pioneer 
surgeons carefully to plan, carry out, and 
study the results of operations on animals 
before employing them on men. Billroth was 
a pioneer in surgical pathology and made 
many contributions in this field, but his 
greatest legacy was his pupils, who were 
called to fill many of the chairs of surgery, 
not only in Austria, but also in Germany. 
Murphy always gratefully acknowledged that 
his methods of clinical investigation were 
based on what he had observed in Billroth’s 
clinic, and that he owed much of his knowl- 
edge of clinical teaching to Professor Albert 
of Vienna, a contemporary of Billroth. 

To the influence of Billroth and his pupils, 
therefore, may be attributed the progress of 
gastric surgery, and the rapidity of this 
progress is extraordinary in view of the status 
of abdominal surgery before this period. The 
development was characterized by the evolu- 
tion of technical methods, to the end that 
operations for lesions of the stomach and duo- 
denum could be safely performed. In this 
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evolution American surgeons have had a large 
part. General principles of management soon 
became established, and various technical pro- 
cedures were developed to deal effectively 
with the variabilities of benign and malignant 
lesions. Attention was directed primarily 
toward security of suture lines, and to this 
end attempts were made to eliminate the 
“fatal suture angle” of the original Billroth | 
resection (end-to-end, stomach to duodenum), 
and to prevent mechanical complications. 
The problems involved in accomplishing these 
purposes are evidenced in the many modifica- 
tions of operations on the outlet of the stom- 
ach, of reconstruction operations for gastric 
resection, and of gastro-enterostomy. The 
history of gastro-enterostomy is a conspicuous 
example of the development of gastric surgery 
during this early period, for the causes of the 
mechanical defects, which at first almost pro- 
hibited performance of the operation, became 
known, and the operation was so modified 
that now such complications are rarely en- 
countered when the indications for the opera- 
tion are clear and it is properly performed. 
The menace of anastomosis by suture, how- 
ever, still retarded the advance of gastro- 
intestinal surgery, and a variety of mechanical 
devices, such as bone plates, were advocated 
to cope with this danger. None, however, 
proved satisfactory until Murphy, in 1892, 
announced the invention of a metal button for 
accomplishing quick and secure anastomosis 
between segments of the gastro-intestinal 
tract. This instrument became known as the 
Murphy button and the evidence soon was 
conclusive that in respect to safety it was 
superior to the suture as then employed. This 
offered a challenge to those who were striving 
to perfect methods of suture, for the disad- 
vantages of the introduction of a non-absorb- 
able foreign body were obvious if some pro- 
cedure equally safe, and not requiring the 
use of non-absorbable material, could be de- 
vised. The place of the Murphy button in 
the evolution of gastro-intestinal surgery, 
especially in those portions of the intestinal 
tract in which infection is a particular menace, 
is manifested in the methods still being de- 
vised, to what Murphy accomplished with the 
button; namely, aseptic anastomosis. 
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The primary impetus to gastric surgery, 
therefore, was the perfecting of technique to 
a point at which operation could be carried 
out with minimal risk. The secondary, but 
no less important, impetus came from the 
spectacular results following the surgical 
management of lesions of the stomach and 
duodenum and of their complications. The 
revelation that surgical intervention usually 
could accomplish permanent cure of such a 
chronic disease as gastric or duodenal ulcer, 
could cure a definite percentage of cancers of 
the stomach, could save the life of the patient 
with an acute perforation, and could perma- 
nently relieve benign obstructions, marked 
one of the great advances of modern medicine. 

The success with which surgery met such 
conditions led naturally to efforts to employ 
surgical treatment in the earlier stages of dis- 
ease. In the case of carcinoma of the stom- 
ach, such efforts were well founded and have 
definitely increased the operability of the 
disease. In the case of ulcer, however, the 


apparent desirability of earlier surgical man- 
agement unfortunately led not only to opera- 
tion being carried out for lesions not suitable 
for such treatment, but not infrequently even 
led to operation on the stomach before a lesion 


existed. The practice of earlier operation, 
however, had far-reaching effects, particularly 
because actual facts were disclosed, resulting 
in more exact clinical diagnosis and a better 
correlation of pathology and symptoms. From 
a surgical standpoint, the most important 
result of such practice was to establish a point 
which I believe is not yet fully appreciated: 
that while the effectiveness of surgical treat- 
ment of gastric cancer increases with the ear- 
lier recognition of the disease, the reverse is 
true of the benign ulcerations of the stomach 
and duodenum. 

The demonstration at operation of lesions 
of the stomach and duodenum, and the fail- 
ures and successes following their surgical 
management, brought about a vast acquisition 
of knowledge related to the physiology of 
digestion in health and disease, of the patho- 
logical features of lesions in their various 
stages, of the variabilities of their clinical 
manifestations, and of the incidence and na- 
ture of complications. Such advances have 
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resulted in large part from roentgenology, for 
the film and screen will determine, in 95 per 
cent of the cases, whether or not a lesion is 
present, will identify the situation and prob- 
ably the pathological characteristics of a lesion 
which is present, will disclose the effects of the 
lesion on gastric motility, and will give most 
useful information as to the extent and direc- 
tion of malignant invasion. Such visualiza- 
tion gives to the clinician opportunities im- 
possible before such methods of examination 
were developed. It enables him to distinguish 
more accurately between the functional and 
organic forms of dyspepsia, and it makes 
possible that correlation of facts on which the 
structure of the therapeusis of lesions of the 
stomach and duodenum must be built. 

Surgery of the stomach and duodenum at 
present, therefore, is based on a foundation 
of physiological knowledge that has been 
greatly advanced through experimental and 
clinical observations, exact pathological classi- 
fication of lesions, accuracy of diagnosis, 
better understanding of the indications for 
operation, more intelligent application of oper- 
ative procedures, and established principles of 
technique. Asa result, the surgical treatment 
of lesions of the stomach and duodenum now 
can be viewed in a broader aspect than ever 
before. 

The urgency of establishing the safety of 
operation has been reflected in the gradual 
decrease in mortality and morbidity following 
operations for lesions of the stomach and 
duodenum, and large series of cases have been 
reported from various clinics of the world, in 
which the mortality of conservative opera- 
tions for duodenal ulcer is 1 per cent or less, 
of gastric resection for gastric ulcer 3 or 4 
per cent or less, and of resection for gastric 
cancer less than 10 per cent in general and 
less than 5 per cent in early cases. Although 
some of these series may be rightly considered 
record performances and difficult of duplica- 
tion, yet they are evidence of the advances 
which have been made in the safety of opera- 
tive procedures, when there has been intel- 
ligent selection of cases and of operation, 
adequate preparation of the patient, and the 
surgeon has the required judgment, skill, and 
experience. 
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Such examples of the safety of operation on 
the stomach and duodenum, in respect to both 
mortality and morbidity, should not give the 
impression that grave menaces are not always 
present in such operations. Although it is true 
that perfected technique has largely elimi- 
nated the dangers of serious complications 
directly attributable to the operations them- 
selves, such as hemorrhage or mechanical 
defects in the line of suture, other postopera- 
tive sequela, equally serious, may develop. 
By far the most important of these are post- 
operative pulmonary complications, which, in 
spite of definite progress in their prevention, 
continue to occur about twice as frequently 
as they do after operations in the lower part 
of the abdomen. It is true that although the 
low mortality of operations on the stomach 
and duodenum belies the seriousness of pul- 
monary complications, study will show that 
at least 50 per cent of the deaths are attribut- 
able to them. Since the incidence of these 
complications is apparently the same whether 
or not the patient has been anesthetized by 
inhalation, the primary or major factor con- 
tributing to their occurrence is often a me- 
chanical one, such as diaphragmatic spasm, 
or unexpelled bronchial secretions. The latter 
are now considered as the probable precursors 
of the most common pulmonary complica- 
tions; namely, bronchopneumonia and atelec- 
tasis, and the further reduction of the inci- 
dence of these complications will depend on 
the efficacy of methods to prevent accumula- 
tion and retention of bronchial secretions. 

Now that safety of gastric surgery has 
reached a point from which it will be difficult 
to make further advances, the question of the 
efficacy of surgery in the cure or treatment of 
lesions of the stomach and duodenum becomes 
paramount, for as W. J. Mayo pointed out, 
the time has long since passed when the mere 
survival of the patient following operation 
for chronic disease measured the success of 
the operation. The relative merits of opera- 
tions, as measured by ultimate results, never 
can be disassociated from their risk; therefore, 
the basis on which further development will 
rest must take into account both the risk of 
operation and the possibilities of cure or pal- 
liation. It is from this standpoint that the 
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present status of surgery for the common 
lesions.of the stomach and duodenum, namely 
cancer and ulcer, may be briefly discussed. 
The surgical treatment of cancer of the 
stomach in respect to both cure and palliation 
should be judged not only as to the actual 
results of such treatment but also in relation 
to other methods of management, of which 
there is none. ‘Pessimism may be so extreme 
that the fact that recurrence of the disease 
can be prevented in a definite percentage of 
cases, following removal of the growth, is dis- 
regarded, and the fact is forgotten that noth- 
ing other than surgery offers any possibility 
of complete or permanent relief. Since the 
only prospect of cure at present lies in extir- 
pation of the growth, the problem of manage- 
ment becomes one of recognition of the disease 
at a time when such treatment can be carried 
out. It is not to the credit of the medical 
profession that in only 1 out of 4 cases of 
cancer of the stomach, when first encountered 
by the surgeon, can even an attempt be made 
to cure the patient. At the same time, it 
would be unwise to underestimate the difli- 
culties of early recognition, for it is unfortu- 
nately true that the majority of cancers of the 
stomach give rise to slight or even no symp- 
toms in their early stages. It is also true, 
however, that in the study of any series of 
cases in which resection is carried out, the 
average length of time that the patient has 
been conscious of symptoms has been 11 
months. It would seem, therefore, that in 
this lies a challenge to members of the medical 
profession to convince the public that slight 
deviations from normal are worth meticulous 
clinical investigation, and to convince them- 
selves that this investigation should include 
the only method by which early diagnosis of 
cancer of the stomach can be made, namely, 
competent roentgenological examination. 
Assuming that the diagnosis has been made 
sufficiently early, the basis of management of 
cancer of the stomach is the surgical explora- 
tion of all malignant lesions which are ap- 
parently confined to the stomach, have not 
given rise to distant metastasis, and do not 
encroach on or involve the cardiac orifice. 
The most effective treatment, both in re- 
spect to maintaining low mortality and low 





f 
$ 
1 
l 
t 
S 


Sw 


—_—_ 


BALFOUR: PRINCIPLES OF GASTRIC SURGERY 261 


morbidity, and increasing curability, depends 
on the following factors: first, pre-operative 
overcoming of the effects of dehydration; sec- 
ond, pre-operative cleansing of the stomach 
by lavage; third, anesthesia adequate to allow 
satisfactory examination of the growth and 
possible detection of metastasis; fourth, wide 
removal of the growth and of a segment of the 
first portion of the duodenum, together with 
as nearly complete as possible extirpation of 
lymph nodes; and last, such restoration of 
gastro-intestinal continuity that the anasto- 
mosis not only will function well, but in the 
event of recurrence of the disease most likely 
will ensure protection against obstruction of 
the gastro-intestinal tract. 

The results of such management have shown 
that in various consecutive series of cases 
studied, in which resection has been performed 
for gastric cancer, the mortality can be ro per 
cent or less. The patients alive and appar- 
ently well 3 years after operation average 52 
per cent in those cases in which the disease 
was confined to the stomach and 19 per cent 
in those cases in which lymph nodes were in- 
volved. In the cases in which resection was 
performed with or without lymphatic involve- 
ment, 19 per cent of the patients are alive and 
apparently well at the end of 5 years. 

Palliation in gastric cancer is an important 
function of surgical treatment. Removal of 
the growth has proved to be the most satis- 
factory procedure, because definite prolonga- 
tion of life and protection against distressing 
symptoms frequently is accomplished. An 
excellent substitute for removal is complete 
exclusion by division of the stomach above 
the growth, closure of the distal segment, and 
uniting of the jejunum to the proximal seg- 
ment of the stomach, by the method of Devine, 
of Melbourne. Gastro-enterostomy is usually 
of little benefit, and should marked or pro- 
longed improvement follow this operation, it 
would constitute evidence that the growth 
probably could have been removed. In non- 
surgical management of inoperable lesions, 
with obstruction, the value of the stomach 
tube, as pointed out by Kussmaul in 1869, 
should not be forgotten. It was the practice 
of W. W. Mayo for many years to instruct 
patients in the use of the stomach tube. 


With this and a liquid diet of fruit juices, rice 
water, and so forth, he brought about much 
amelioration of symptoms. Radiation has 
been disappointing for any palliative effect. 

Cancer is the most fatal organic disease of 
the stomach, but gastric and duodenal ulcer 
are the most frequent diseases. The chief 
problem concerning ulcers, which still awaits 
solution, concerns their cause. Although much 
contributory evidence has come from clinical 
and experimental investigation in relation to 
disturbed function, particularly secretory and 
motor function, and in relation to infec- 
tion and to neurogenic factors, evaluation of 
these continues to be difficult. A lesser prob- 
lem concerns the indications for, and the 
merits of, the various operations for gastric 
and duodenal ulcer. Since, with the realiza- 
tion that it was both impractical and incorrect 
to attempt to classify gastric or duodenal 
ulcer as either a medical or a surgical disease, 
great progress in management came when 
physician, roentgenologist, and surgeon co- 
ordinated their opinions, viewpoints and ad- 
vice. Perhaps the greatest impetus to such 
co-ordination can be attributed to roentgen- 
ology, which attained such perfection as to 
remove almost all uncertainty in determining 
the presence of gastric and duodenal lesions. 
Nevertheless, from a diagnostic standpoint 
there is still the pre-operative problem of de- 
termining the exact pathological character of 
the ulcer of the stomach. One of the most 
valuable advances which could be made would 
be some method of determining with certainty 
whether or not such an ulcer were malignant. 
It is true that the experienced clinician and 
roentgenologist together, by evaluating every 
possible sign and symptom, can be reasonably 
certain of the pathological character of a 
lesion of the stomach, but there is as yet no 
absolute evidence, other than that which can 
be secured by microscopic study of the lesion 
after removal. Should some method become 
available to distinguish clinically these 
lesions, one from another, then ulcer of the 
stomach could be treated medically without 
the ever present fear and humiliation of at- 
tempting to cure a malignant lesion by diet 
and alkalies. That a gastric ulcer, primarily 
benign, may become malignant, is recognized 
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by all clinicians, roentgenologists, and pathol- 
ogists; the only difference of opinion is related 
to the frequency of this complication. 

The successof thesurgical treatment of both 
gastric and duodenal ulcer depends largely on 
selection of those cases for operation in which 
good results can be expected. This skill in 
selection is particularly necessary in duodenal 
ulcer in which variability of symptoms is much 
greater than in gastric ulcer. The indications 
for surgical treatment of gastric ulcer are 
relatively simple, for it is a basic rule that 
if the ulcer fails to heal, it should be classed 
as a lesion other than ulcer. Even though 
symptoms are more or less quiescent, well 
planned and well performed surgical oper- 
ation is safer for the patient than harbor- 
ing a lesion which persists. In duodenal ulcer 
the general indications for operations are clear 
when the symptoms become chronic and suffi- 
ciently severe, and when such complications 
as impaired motility, repeated hemorrhage, 
or acute or chronic perforation have occurred. 
The mere presence of a duodenal ulcer is by 
no means a justification for operation. 

The general principles of surgical manage- 
ment begin with the premise that the most 
efficient surgical treatment of gastric and 
duodenal ulcer is that which will accomplish 
the best control of the disease with the least 
possible risk. Consequently, in ulcer, the 
surgeon must be familiar not only with the 
indications for operation, but also with the 
details of the technique of the variety of pro- 
cedures in order to deal with the lesions in 
their various situations. 

In so far as gastric ulcer is concerned, 
accuracy of diagnosis has made possible its 
recognition much earlier than formerly, so 
that in the majority of cases the lesion is still 
small when operation is carried out. Further- 
more, in go per cent of the cases the lesion is 
sufficiently near the angle of the stomach so 
that its accessibility is not a problem, and any 
gastritis associated with the lesion is not ex- 
tensive. Such lesions lend themselves so 
satisfactorily to local excision, combined with 
gastro-enterostomy, that partial gastrectomy 
usually seems unnecessary. The results of a 
well performed excision, either with cautery 
or knife, combined with gastro-enterostomy, 
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will equal the results of partial gastrectomy 
in so far as relief of symptoms is concerned; 
moreover, it has long been known that the 
danger of jejunal ulcer, when gastro-enter- 
ostomy is done for a lesion of the stomach, is 
practically negligible. It is true, however, that 
from a technical standpoint alone local exci- 
sion of a large lesion, combined with gastro- 
enterostomy, may be a more formidable pro- 
cedure than gastric resection. In the high- 
lying, large lesions, even radical operation 
may be unwise, for not only does the sacrifice 
of healthy stomach seem unreasonable but 
re-establishing gastro-intestinal continuity is 
fraught with much added danger. In such 
cases, when the lesion is so situated that direct 
attack on the ulcer is not advisable, healing 
can be brought about in a certain percentage 
of the cases by either gastro-enterostomy or 
jejunostomy. 

In the treatment of duodenal ulcer there is 
much discussion as to the relative merits of 
operations, but it should be realized that no 
surgeon, regardless of what operation he may 
favor, applies it in all cases. It is true also 
that the greater the experience of the surgeon, 
the more skilled he is in selecting the procedure 
which will best meet the requirements in each 
case. The indications for the various pro- 
cedures, therefore, present a very complicated 
question, since the age, sex, physical condi- 
tion, and even the personality of the patient, 
as well as the variability of the lesion, the 
known physiological effect of the operation, 
and the skill of the surgeon must all be taken 
into consideration. The basis on which the 
most common operations for duodenal ulcer 
are carried out can be briefly formulated. The 
more chronic the lesion and the more motility 
has been impaired, the clearer is the indication 
for gastro-enterostomy. On the other hand as 
Ryle pointed out, “no attempt should be 
made to circumvent mechanically a lesion 
which is producing no considerable mechanical 
disturbance of function.” Again, the older 
the patient (which usually implies relatively 
lower gastric acidity), the more clearly is 
gastro-enterostomy the operation of choice. 
The contra-indications to gastro-enterostomy 
are the indications for those procedures which 
include removal of the lesion of the duodenum 
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and reconstruction of the outlet of the stom- 
ach. The many variations in such direct 
methods are designed for these purposes; 
first, to remove as thoroughly as possible the 
lesion or lesions of the duodenum; second, to 
provide a satisfactory outlet for the stomach. 
Partial gastrectomy for duodenal ulcer should, 
[ believe, be reserved for those patients who 
have had such serious bleeding that thorough 
removal of the first segment of the duodenum 
is distinctly to their advantage, and for those 
patients who are suspected of suffering from a 
high liability to recurrent ulcer. The most im- 
portant of all the indications for gastric resec- 
tion for duodenal ulcer should be that the 
operation can be done with little more risk 
than a conservative procedure. It should be 
remembered, in this connection, that no oper- 
ation can entirely insure the patient perma- 
nently against recurrence. 

When surgical treatment is carried out on 
the basis outlined, the results will show that in 
cases of chronic duodenal ulcer in which sur- 
gery is clearly indicated, approximately 90 
per cent of the patients can be given complete 
and permanent relief of symptoms and pro- 
tection against recurrence of the disease. This 
is a great accomplishment in a disease which 
has as chronic characteristics as has duodenal 
ulcer. In a recent article Walton, in review- 
ing his experience in more than 1,800 opera- 
tions for chronic ulcer, emphasized the excel- 
lent results which can be obtained in duodenal 
ulcer by use of conservative procedures; one 
of the most important reasons why such re- 
sults can be reported is that not only was skill 
employed in determining the indications for 
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surgery but also good judgment was used in 
selection of the operation. 

Gastric and duodenal surgery is not static, 
and to be progressive, surgeons must persist- 
ently adjust themselves to the clinical variabil- 
ities of the diseases of the stomach and duode- 
num, to changing viewpoints as to causesof such 
lesions, to the difficulties of instituting sur- 
gical intervention at the optimal time, to new 
or revised methods of treatment, both surgical 
and medical, to shifting concepts of physiol- 
ogy particularly as it applies to restoration of 
function following various operations, and to 
the inherent technical problems. The stom- 
ach and the first portion of the duodenum are 
particularly vulnerable to those conditions 
which may be precursors of chronic disease. 
One reason for this is that the stomach and first 
portion of the duodenum, which are derived 
from the foregut, are of later development in 
embryonic life than is the remainder of the 
small intestine and the colon and consequently 
have not acquired maximal immunity. Another 
reason is that the stomach, since it is insensi- 
tive toirritants whichin other partsof the body 
would arouse painful stimuli, is subjected to 
injury and abuse. This may explain the fre- 
quency of lesions of the stomach and duo- 
denum, particularly the frequency of cancer 
among men. It is such problems as these that 
have made the developments in the surgery 
of such a complex field one of the epochs of 
medical history, and further advances in the 
surgical treatment of diseases of the stomach 
and duodenum will always demand adherence 
to the same precepts and practices as charac- 
terized so notably the life of John B. Murphy. 
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INFECTION IN CLEAN OPERATIVE WOUNDS 


A NINE YEAR Stupy! 


FRANK L. MELENEY, M.D., F.A.C.S., NEw Yorx, NEw YorkK 


ANY of the details of the sterile tech- 
Mv nique of surgical operating rooms 
have been passed on to us by hos- 
pital tradition or by word of mouth from our 
immediate predecessors on the staff. Most of 
these details we have taken for granted with- 
out questioning their rationale. We assume 
that at some time in the past the reason for 
this or that step in our procedure was ade- 
quately demonstrated. Certain methods are 
common to all good hospitals. Others have 
been instituted locally but are not used else- 
where. It is only on such occasions as this, 
when surgeons gather together to discuss their 
problems and to see “how the other fellow 
does it,” that we find certain steps in the 
sterile technique which are different from our 
own. Then, if we are interested, we question 
our hosts, or our confréres, or ourselves, in an 
effort to determine which methods are better, 
theirs or ours. When we ask for proof that a 
certain step is better we often find that the 
other fellow has always done it that way but 
doesn’t know why. Consequently, we do not 
make this change in our own technique. Or 
worthy changes appear too costly in time or 
money to warrant their adoption. Often we 
wait for a catastrophe such as a fatality or a 
series of deaths or an epidemic in our own hos- 
pital to call us to account for our methods. 
Such an event may disturb our equanimity for 
a short time and then be forgotten, or it may 
irritate us to the point of making certain 
changes, or it may stimulate us to re-survey 
the whole problem and rationalize the whole 
procedure, weeding out useless steps and add- 
ing methods of proved worth in order to bar 
the way to a future occurrence of the same 
tragedy. But so often the experience of one 
individual or one group cannot be passed on to 
another individual or group. One may be able 
to profit by his own mistakes but not by those 
of others or learn from others’ experiences. 
I must confess that we were going blissfully 
on our way using operating room technique 


handed down for several decades in the firm 


conviction that it could not be improved upon, 
and that we were getting excellent results in 
our wound healing. One day on staff rounds, 
in the spring of 1925, a clean case was found 
to have a wound infection. The matter came 
up for general discussion and the chief of one 
of the surgical services was asked what per- 
centage of clean wounds he thought became 
infected. He was an individual extremely 
careful to be honest and straightforward in his 
statements. He replied that he thought, if 
every minor infection were counted, the total 
might possibly reach 2 per cent. I stated my 
impression that we were then having more 
infections than usual and that they might 
then be in the neighborhood of 5 per cent. | 
was thereupon assigned the task of finding out 
what the actual figures were. The records 
were reviewed from the beginning of 1925. All 
of the clean cases were listed, together with 
all of the circumstances of the operation. The 
dressing notes were scrutinized and any evi- 
dence of infection during the process of wound 
healing was noted. 

It soon became evident that not 2 per cent 
or 5 per cent but about 15 per cent of our 
clean wounds were becoming infected and that 
a large number of the serious infections were 
due to the hemolytic streptococcus. The 
actual figures were seven and a half times as 
great as had been suspected by an honest 
observer. This fact is emphasized because I 
am sure that impressions are woefully inaccu- 
rate in most instances and when you hear any- 
one say that the wound infections in his 
hospital are negligible, the statement should 
be discounted, unless there is an actual count 
and a careful study of the dressing notes. 
Operators who permit the internes to remove 
the stitches from their wounds may never 
know how many of the cases become infected. 
They have a false sense of security and yet 
they may conscientiously say that they seldom, 
if ever, see a clean wound become infected. 


‘From the Surgical Service of the Presbyterian Hospital and the Bacteriological Research Laboratory of the Department of Surgery, College 
of Physicians & Surgeons, Columbia University. Presented in the symposium on the ‘Treatment of Infections” before the Clinical Congress of the 


American College of Surgeons, Boston, October 15-19, 1934. 
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Some years ago Brewer shocked the attending 
staff of a New York hospital when he studied 
wound infection and found that 30 per cent of 
the clean cases became infected. By rigid 
attention to the possible sources of infection 
this figure was immediately reduced in his 
hospital. 

When we found to our dismay that many 
of our clean wounds were developing infection, 
we decided to try to discover where the organ- 
isms came from and how they gained a foot- 
hold in the tissues. 


THE SOURCE OF THE INFECTING ORGANISMS 


The organisms which were cultured from 
the wounds gave a clue to the sources of con- 
tamination. Yellow and white staphylococci 
were found in the majority of cases. A much 
smaller number yielded hemolytic strepto- 
cocci or non-hemolytic streptococci. More 
rarely Bacillus coli, Bacillus subtilis, Bacillus 
pyocyaneus, Bacillus proteus, and diphthe- 
roids were found. The variety of the organisms 
suggested that the source of these organisms 
might be various. Every step of the sterile 
technique was carefully scrutinized to deter- 
mine, if possible, where the bacteria came from. 
It was thought, first of all, that they might 
come from the materials entering the wound, 
for example, the gauze sponges supposedly 
sterilized by autoclaving. (Two years ago 
Dandy maintained that almost every wound 
infection resulted from contamination from 
this source and stated that in his institution in- 
fections had completely disappeared following 
the prolongation of the sterilizing process.) Or 
it was thought that the germs might come from 
the instruments supposedly sterilized by boil- 
ing, or the knife blades and sharp instruments 
supposedly sterilized by soaking in alcohol, or 
from the catgut supposedly sterilized by heat- 
ing, or from the water or saline used during the 
operation supposedly sterilized in large tanks. 
Second, it was thought that they might come 
from the dust particles in the air which dropped 
upon the sterile field during the course of the 
operation. Third, they might come from the 
skin of the patient supposedly sterilized by the 
skin antiseptic, or from the deep tissues, or 
from the blood of the patient. Fourth, they 
might come from the nose or throat of the 
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operator or his assistants supposedly masked. 
Fifth, they might come from the hands of the 
operators supposedly sterilized by the process 
of scrubbing with soap and water and soaking 
in antiseptics before putting on gown or glove. 

Our chief and immediate concern was to 
find the source of the hemolytic streptococci 
which caused serious infections in 8 clean cases 
during the first 5 months of 1925. We cul- 
tured every kind of material which had been 
prepared for the sterile field—those which had 
been boiled, those which had been autoclaved, 
those which had been soaked in antiseptic— 
but found no trace of the hemolytic strepto- 
coccus. The sterile water tanks occasionally 
contained gram-negative organisms but never 
a hemolytic streptococcus. The exposure of 
blood agar plates to the air of the operating 
rooms for several hours on many occasions 
yielded only one colony of hemolytic strep- 
tococcus. Cultures from the skin of the patient 
seldom gave this organism. It was only when 
we came to examine the hands and the noses 
and throats of the operating personnel that we 
found a field of activity for the hemolytic 
streptococcus. Much to our surprise 33 per 
cent of the operating room staff harbored this 
organism in the throat and many individuals 
carried it in the nose as well. This organism 
could also be recovered occasionally from the 
hands of the doctors. It was evidently picked 
up from the dressings and bedclothes of pa- 
tients suffering from hemolytic streptococci 
lesions and may have been transferred by the 
doctor to his mouth. Cultures from the hands 
of the doctors just before dressing these cases 
seldom yielded these bacteria but directly 
afterward they were almost invariably present. 

The nose and throat as sources for infecting 
bacteria. The above findings suggested the 
direction for our immediate researches. A 
survey of noses and throats of the entire oper- 
ating personnel was made. Fortunately (and 
I use the word advisedly for I realize how 
lucky we were), just at that stage of our study 
a clean hernia developed a hemolytic strepto- 
coccus wound infection. When we looked up 
the record we found that 3 members of the 
operating team were carriers of the hemolytic 
streptococcus. It had been cultured from the 
throats of 2 of the doctors and from the nose 
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as well as throat of the instrument nurse, just 
a few days before the operation. By a strange 
coincidence also, as it proved, cultures of the 
patient’s nose and throat yielded hemolytic 
streptococci. The question arose which of the 
extraneous strains matched the organism 
which had been recovered from the wound. 
By the injection of rabbits with the several 
strains, agglutinating sera were obtained and 
then by agglutination and cross absorption of 
agglutinin tests, it was indisputably shown 
that the organism from the wound was iden- 
tical with the organisms from the nose and 
throat of the instrument nurse and entirely 
different from the strains from the patient’s 
nose and throat and the strains from the 2 
doctors. The evidence was overwhelming that 
the organism had been discharged from the 
unmasked nose or throat of the instrument 
nurse upon the sterile field. Thereupon the 
order went forth for all operating teams with- 
out exception to mask both nose and mouth 
with fine meshed 4-ply gauze masks. This 
measure, we found, reduced the number of 
organisms deposited upon a blood agar plate 
held in front of a person so masked, to approx- 
imately the number deposited on a control 
plate some distance away. This complete 
masking was later extended to all persons, 
both sterile and unsterile, entering the oper- 
ating room, except the patient himself. There- 
upon our hemolytic streptococcus wound in- 
fections were immediately reduced to casual 
numbers that could probably be accounted 
for by contamination from other sources. 

Reports of this demonstration appeared in 
the literature (8, 9), and individuals here and 
there profited by our experience, but the 
matter has not received general recognition 
although Dr. Staige Davis has recently called 
attention to it again. I have since seen, and 
you will see here in Boston, as well as in Chi- 
cago, Philadelphia, Baltimore and in my own 
home town of New York, surgeons who do not 
mask the nose and who do not know that they 
are subjecting their patients to an unjustifiable 
risk from the neglect of this one measure in 
sterile technique. 

Dr. Walker of this city was stimulated by a 
similar misfortune in his own hospital to study 
the problem of adequate masking and demon- 


strated that the only germ-proof mask was one 
containing an impermeable membrane such 
as rubber. Its advantage over the 4-ply fine 
meshed gauze mask is apparent to any one 
who will take the trouble to blow smoke 
through these two masks, but the imperme- 
able mask is far from ideal because of its dis- 
comfort and the other mask seems to be 
satisfactory for all practical purposes, for it 
will stop droplet contamination from both 
nose and mouth. The anesthetists objected 
to masking, because they said it was difficult 
to breathe when the fumes of the anesthetic 
were added to the annoyance of the masks, 
but when they were exempt for a few months 
3 cases of hemolytic streptococcus infection 
developed following thyroid operations and the 
proximity of the unmasked anesthetist in these 
operations rendered them suspicious sources 
of these organisms. Now there are no excep- 
tions, and if any member of the staff is known 
to have a cold he is either relieved from oper- 
ating room duty or is required to wear two 
masks and to double the time for scrubbing 
and antisepticizing his hands before opera- 
tion. 

We realized, of course, that the noses and 
throats of the operating personnel were not 
the only source of the organisms causing 
wound infections, but this was the most sig- 
nificant finding in our first year’s study and 
the statistics obtained for 1925 served as a 
basis upon which to measure any improve- 
ments in our sterile technique. The 1925 
results proved to be of such interest and 
importance to the staff that it was decided to 
make it continuous. This has kept every 
member of the staff alert and “infection con- 
scious” and has made us all strive continu- 
ously to improve our record. 


The autoclaved materials as a source of 


organisms. We have maintained a continuous 
check on our autoclaves by inserting in the 
center of the material a cotton thread saturated 
with Bacillus subtilis spores and then testing 
for their destruction. In 1929 we changed the 
test organism to another strain and soon after- 
ward began to obtain, occasionally, positive 
cultures. No change had been made in the 
sterilization process but we found that our new 
test organism would stand boiling for 15 min- 


as on eet et & 





MELENEY: INFECTION IN CLEAN OPERATIVE WOUNDS 


utes. Rather than to change back to a more 
susceptible test organism we decided to find 
a way of killing this resistant strain. Our 
sterilizing time had been 30 minutes at 18 
pounds pressure preceded by an evacuation of 
the air just sufficient to reach minus 1o for a 
few seconds. With this amount of air evacua- 
tion we found that it took 114 hours to consis- 
tently kill our test organism in the center of 
the central drum, and this period of steriliza- 
tion frequently scorched the materials and 
softened the gloves. By prolonging the evacu- 
ation time at minus ro to 15 minutes, how- 
ever, a Sterilization time of 30 to 45 minutes 
was sufficient to kill the spores. Since that 
time we have followed this procedure and our 
tests have consistently yielded no growth. But, 
although Dandy claimed that the autoclaved 
materials are the sole source of organisms 
causing wound infections, this change in our 
own technique has not stopped our wound 
infections. 

Boiled instruments as a source of infecting 
organisms. The boiling process for sterilizing 
instruments has proved to be effective in all 
of our tests and conscientious timekeepers 
who will wait for the full 5 or 1o minutes 
should have no fear of presenting unsterile 
instruments to the operating table. The chief 
danger from this source occurs when an instru- 
ment which has been forgotten or one which 
has been called for in a hurry is rushed through 
in less than the minimum time. To be sure, 
some heat resistant spores will withstand boil- 
ing for 5 minutes but so far as I can ascertain, 
the only species which may do so are non- 
pathogenic, such as Bacillus sporogenes and 
Bacillus subtilis. 

Instruments “‘ sterilized” in antiseptics as a 
source of infecting organisms. The sterilization 
of sharp instruments such as knife blades, 
scissors and needles, as well as syringes, but- 
tons, silk worm gut, and catgut tubes has been 
a real problem. The odor from the apparatus 
and one fire made us give up the oil steriliza- 
tion process advocated by Lahey and others. 
He found that soaking for 15 minutes in 5o0- 
70 per cent alcohol (our former method) was 
entirely inadequate to destroy even the com- 
monest organisms. We experimented with 
various antiseptics by contaminating knife 
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blades with heavy suspensions of mixed bac- 
teria and subjecting them to contact with 
these antiseptics for varying lengths of time. 
We found that the best antiseptic to sterilize 
and at the same time maintain sharpness was 
the Bard-Parker germicide. We used that for 
over a year but finally had to yield to the pro- 
tests of the nurses who handled those mate- 
rials, because severe burns of the skin resulted 
from contact with this germicide or its fumes. 
Furthermore, a number of severe reactions 
following spinal anesthesia, with central ner- 
vous system symptoms and increased cell 
count in the spinal fluid, were attributed to a 
small amount of this chemical having re- 
mained in the needle or syringe at the time of 
lumbar puncture. Occasionally also, we pro- 
duced skin necrosis with local anesthetics and 
the germicide was blamed. Now these instru- 
ments are either boiled or soaked in pure car- 
bolic acid for 15 minutes. The Bard-Parker 
germicide is still being used for the steriliza- 
tion of the catgut tubes which contain the 
non-boilable variety of gut. 

Catgut as a source of infecting organisms. 
Catgut has often been blamed for wound in- 
fections and there is no doubt that it has been 
responsible for certain of the cases due to 
anaerobic spore-forming organisms such as the 
tetanus bacillus and the gas gangrene group of 
bacteria. These were more common a genera- 
tion ago than they are now. Welch once said 
that these wound infections constituted one 
of the chief reasons why Halsted substituted 
silk for catgut as suture and ligature material 
(15). This point will be mentioned in more 
detail below. In 1923, before this study be- 
gan, 2 postoperative infections due to Vibrion 
septique in the Presbyterian Hospital were 
directly traced to inadequately sterilized cat- 
gut. The catgut firm was made liable in a 
court of law. In 1927, while this study was 
in progress, the author was asked to see a pa- 
tient with a postoperative wound infection, 
in another hospital. The contamination was 
traced unmistakably to inadequately sterilized 
catgut sold by another firm. Death occurred in 
this case and in 4 other similar cases (10). 
This led to a study of the methods of catgut 
manufacture and its sterilization as well as 
tests for its sterility. Several of the catgut 











firms followed this study closely and modified 
their methods according to its findings (11). 
A standard method of testing for sterility was 
developed (12). This has been accepted and 
is now said to be employed by most of the 
catgut firms. Unfortunately neither the Amer- 
ican College of Surgeons nor the Ameri- 
can Medical Association has been willing or 
financially able to set up a laboratory control 
for determining, by periodic tests of specimens 
of catgut purchased on the open market, 
whether or not the products now sold are 
measuring up to the standard of sterility. But 
the test for catgut sterility is one which can be 
carried out by any laboratory equipped for 
anaerobic bacteriology and until either the 
government or some medical organization un- 
dertakes to control these products, the pro- 
posed tests should be made in a reliable labora- 
tory before any particular brand of catgut is 
adopted by any surgical clinic. Although im- 
properly sterilized catgut may at times con- 
tain the organisms of tetanus or gas gangrene, 
it probably very rarely contains non-spore- 
forming, heat susceptible organisms, like staph- 
ylococcus and streptococcus, which are the 
commonest organisms of operative wound in- 
fections. However, as shall be seen presently, 
the use of catgut in surgery may and almost 
certainly does favor the growth of organisms 
introduced at the time of operation. 
Contamination from the hands of operators. 
We have stated above that doctors and nurses 
frequently contaminate their hands with puru- 
lent discharges from the wounds of patients 
when changing their dressings or handling their 
bedclothes. (If gloves are used at the time of 
dressings such contamination is minimized.) If 
the doctor or nurse then proceeds to the oper- 
ating room, the possibility of carrying those 
organisms to the sterile field is a very real one. 
The scrub-up is the intervening barrier. In 
almost every hospital the surgeons scrub their 
hands with soap and water for a variable length 
of time. In this procedure the time is not as 
important as the vigor with which the super- 
ficial layers of skin and the crevices and 
grooves are scrubbed. Countless organisms 
are removed in this process. The after-treat- 
ment of hands then varies considerably in 
different clinics. Some use alcohol; others, 
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bichloride, biniodide, lime and soda, iodine, 
or a combination of these. The antiseptic 
effect of these chemicals depends upon their 
close contact with the bacteria and the dura- 
tion of this contact. Our present technique 
calls for a 5 minute scrub-up with green soap 
in running water and 5 minutes by the clock 
in lime and .soda, followed by 70 per cent 
alcohol. For those whose skin is irritated by 
the lime and soda, the time may be abbreviated 
but the nails must receive a generous supply 
and be cleaned with the antiseptic. The full 
time of 10 minutes must then be completed in 
the alcohol. Cultures from the hands and nails 
following this treatment rarely show organ- 
isms. Lime and soda seems to be particularly 
effective and the odor of chlorine may fre- 
quently be detected under the nails several 
hours after the operation is over. There is a 
tendency on the part of certain surgeons at 
times to shorten the various steps in the scrub- 
up and I am convinced that when this is done, 
organisms are carried over to the sterile field. 
An added safeguard lies in having the sterile 
nurse hold the glove open so that the hand 
may be inserted without touching the outside. 
If gloves are broken or pricked during the op- 
eration, good practice demands a change at 
once because the hands, even if sterile at the 
beginning of the operation, may be contami- 
nated by skin organisms discharged from hair 
follicles or sweat glands later on. The method 
of using wet gloves makes it impossible to 
prevent contamination of the outside of the 
glove with organisms still present on the 
hands. 

Contamination from the skin of the patient. 
In the earlier years of our study there was an 
urgent demand for a skin antiseptic to replace 
the time honored iodine, which has been criti- 
cized because it occasionally produces burns 
and does not effect real sterilization of the 
skin. Picric acid, acriflavine, gentian violet, 
mercurochrome, various other dyes and com- 
bination of dyes, hexylresorcinol, metaphen 
and merthiolate have all been recommended by 
enthusiastic advocates and statistics have been 
presented to prove their worth, but the results 
that we have obtained in experimental animals 
have not consistently indicated the superiority 
of any skin antiseptic over the others. We at- 
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tempted to compare iodine with mercuro- 
chrome-acetone-alcohol which was said to have 
extraordinary penetrating qualities. At the 
beginning of a hernia operation, 5 minutes or 
more after the antiseptic had been applied, a 
bit of skin from the region of the pubic hairs 
was cut out with freshly boiled instruments 
and transferred at once to cultures medium. 
Of ten cases prepared with iodine, 9 yielded 
growth of staphylococci, Bacillus subtilis or 
diphtheroid bacilli, 2 of these wounds devel- 
oped trivial infections. Of 10 cases prepared 
with mercurochrome, 8 showed growth. One 
of these yielded Bacillus coli, Bacillus welchii 
and staphylococci and developed a serious 
infection. ‘Not much to choose,” you will 
say, ‘‘ between the two, both being inadequate 
skin sterilizers.” That is true, and we have 
repeatedly carried out this same test in ani- 
mals with the other antiseptics. After con- 
taminating the skin of rabbits with mixed- 
cultures of common organisms—such as Ba- 
cillus coli, Bacillus subtilis, Bacillus welchii, 
staphylococci and streptococci, we have ap- 
plied the antiseptics for varying lengths of time 
and then snipped out bits of skin for culture. 
No antiseptic yet proposed has shown any 
superiority over iodine.’ If the organisms in the 
deep glands and ducts of the skin cannot be 
destroyed by any antiseptic yet found, the 
knife which passes through these ducts and 
glands must contaminate the wound with the 
organisms contained therein. This might be 
avoided by using the electric ‘‘cutting cur- 
rent” or by employing a knife blade soaked in 
carbolic acid. However, the injury to the 
tissues from cautery or antiseptic might offset 
the advantage gained. If a knife is used it 
may be discarded when the skin has been 
incised. Greater contamination of the wound 
may take place during the course of the 
operation if the neighboring skin surfaces are 
exposed, for the skin secretions almost cer- 
tainly wash out bacteria from the ducts dur- 
ing the course of an hour and these reaching 
the surface may be wiped into the wound 
unless the skin edges are protected. This 
may be done most effectively by attaching 
towels to the skin margin with Michel clips. 

1Emphasis should be made of the importance of a careful preliminary 


gauze sponge scrubbing of the field with alcohol and then ether or ether 
alone before applying the iodine. 
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The bacteria contained in the deep ducts and 
glands may again become of some importance 
during the skin sew-up. If a continuous suture 
is used the needle may pick up organisms and 
distribute them all along the suture line. This 
source of contamination may be minimized by 
using individual interrupted stitches on sep- 
arate needles as Halsted advised. 
Contamination of the wound from air organ- 
isms. Lister believed that organisms dropping 
from the air played an important rdle in 
wound infection and developed his elaborate 
apparatus for spraying the atmosphere. It 
later developed that this was one of the rela- 
tively minor factors. However, with the other 
sources greatly reduced or eliminated, if noth- 
ing is done to minimize contamination from 
this source it becomes relatively important 
again. If a blood agar plate is exposed to the 
air of an operating room for an hour and then 
incubated, its surface will be more or less 
thickly covered with dust particles, and be- 
neath some of these particles colonies of 
bacteria of various kinds develop. Staphylo- 
cocci will make up the majority of these col- 
onies. Yellow and white, hemolytic and 
non-hemolytic will all be represented. Ba- 
cillus subtilis, Bacillus coli, non-hemolytic 
streptococci and diphtheroid bacilli will be 
present in smaller numbers. Hemolytic strep- 
tococci will appear rarely. Yeasts and moulds 
are relatively common. The number of col- 
onies will depend upon a number of factors. 
In the old hospital one operating room was on 
the ground floor and a second on the floor 
above. Cultures from the ground floor oper- 
ating room were consistently more numerous 
than those from the upper floor and yielded 
roughly two colonies for every minute of 
exposure. In the new hospital, with the oper- 
ating rooms on the sixteenth floor, the colonies 
were found to be just half as numerous as they 
were in the old hospital, namely, one colony 
per minute of exposure. The fresh air sup- 
plied to these rooms is filtered. But this fil- 
tration is nullified by the opening of doors, 
the occasional coming and going of assistants, 
the spread of blankets and the general move- 
ment of the people connected with the opera- 
tion. If plates are exposed in one of these 
rooms when no operation is going on and no 
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one moving in or out, the number of colonies 
appearing on the plates is just one-tenth of 
that developing on plates in a room where 
there is activity during an operation. In 
these rooms visitors are required to observe 
the operations from a balcony protected by 
plate glass. If visitors are permitted to come 
on the floor of the operating room, as is the 
case in many places, it is obvious that the 
number of air organisms are materially in- 
creased, especially when the visitors are not 
properly masked. 

The area of a blood agar plate is approxi- 
mately 7 square inches. The sterile field in- 
cluding the operating table and instrument 
tables might vary from 4,000 to 7,000 square 
inches. It would seem fair to assume, there- 
fore, that in a busy operating room in the 
course of an hour from 35,000 to 60,000 bac- 
teria fall upon the sterile field. It is obvious 
that these figures may be materially reduced 
by minimizing the activity within the room 
and the opening and closing of doors, by 
removing objects which collect dust, and by 
refusing admittance to unnecessary persons. 


TABLE II.—1931 SILK VERSUS CATGUT 


Inguinal Hernia 


Canopies over instrument tables cut down air 
contamination. Street shoes should be cov- 
ered. Walls and floors should be frequently 
washed with germicides. Constant filtration 
of the air might be of considerable value, 
where dust is prevalent. 


FACTORS WHICH FAVOR THE DEVELOPMENT OF 
WOUND INFECTION 


The factor of local tissue susceptibility. Dur- 
ing the first 5 years of our study our chief 
efforts in our attempts to reduce the number 
of our infections, lay in considering ways and 
means of reducing the sources of contamina- 
tion. It is obvious that every wound becomes 
contaminated at the time of operation, but 
fortunately relatively few become infected. 
One reason for this, which we assume but 
cannot prove, is that individual patients may 
vary in their susceptibility to infection. It is 
almost self-evident also that trauma and rough 
handling of tissues decrease the local resistance 
to infection. Extravasation of blood, the use 
of drains, mass ligation of tissues and the ten- 
sion upon or strangulation of tissues by 
sutures or retention stitches as well as the 
mechanical factors of motion (as in certain 
wounds of the face, neck, and extremities) or 
distention from within (as in abdominal 
wounds) play a réle by breaking up the fine 
fibrinous network of the early stages of repair 
or by cutting down the blood supply. 

The factor of suture material. During the 
first 5 years of our study it was evident that 
certain types of operation regularly had a 
higher incidence of infection than others. 
Radical mastectomy, partial thyroidectomy, 
recurrent hernia, ventral hernia, open reduc- 
tion of fractures headed the list. There seemed 
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TABLE il. —1932 SILK 


Silk Catgut 
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to be a reason for this in the nature of the oper- 
ation except in the case of partial thyroidecto- 
my. Practically all of the thyroid operations 
were being done by the two surgeons associated 
with the thyroid clinic and it did not seem pos- 
sible for them to reduce their high incidence of 
hematomata and infections. In the summer of 
1929, while one of the thyroid surgeons was 
on his vacation, the author had the oppor- 
tunity of performing 5 thyroid operations in 
close succession. As had been his habit since 
his experience in thyroid surgery in Peking, 
China, under the leadership of Dr. Adrian S. 
Taylor, a former pupil of Dr. Halsted, the 
author used fine silk entirely for ligature and 
suture material in these cases. The differences 
in the healing of these wounds compared with 
the catgut sutured wounds was obvious to all 
who saw them. The second thyroid surgeon 
observed these results and was persuaded to 


TABLE I iV.—1939 » WOUND INFECTIONS 1 IN RELATION baled SUTURE 


All Cases 


try silk. He performed ro consecutive cases 
with silk, all of which healed promptly and 
kindly without trace of hematoma or infec- 
tion. He then sutured 10 cases with catgut 
and obtained 4 hematomata and 2 infections. 
He was convinced of the superiority of silk 
and determined to use it entirely thereafter. 
Some months later the other thyroid surgeon 
was also persuaded to make the change. The 
results which were obtained were most sur- 
prising and most convincing. These are shown 
in Table I. When the report of the year 1930 
was presented to the staff it was suggested 
that the use of silk be extended further, par- 
ticularly to those cases which were yielding 
such a high percentage of infection; namely, 
open reduction of fractures, recurrent hernias, 
and radical mastectomies. The fracture serv- 
ice surgeons decided to use it for all of their 
clean cases and a certain group of the general 
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Fig. 1. Silk and catgut sutures comparisons. 


surgeons agreed to use it on all hernias. In 
the next year’s report an opportunity was 
given to compare silk and catgut in these 2 
large groups. Again the superiority of silk was 
demonstrated unmistakably, as Table II 
shows clearly. In the last 2 years silk has 
been substituted more and more for catgut. 
In 1932 we were able to compare silk and 
catgut in 3 large groups (see Table III). In 
1933 a large majority of all clean wounds were 
sutured with silk. For the first time we were 
able to compare all of the cases closed with 
silk with all of the cases closed with catgut 
(see Table IV). The results amply confirm 
the early reports and we have come to feel 
that this one modification in our technique 
has been more important than any other in 
reducing our wound infections. In 1933 the 
2 thyroid surgeons experimented with linen 
as a substitute for silk but their results were 
unsatisfactory, as Table IV so clearly shows. 

As we have said above, Halsted, following 
the lead of Kocher in Berne, substituted silk 
for catgut in suturing clean cases partly be- 
cause of the uncertainty of catgut sterilization 
in those days, and partly because he noticed 
that the wounds healed “more kindly” even 
when there was no infection. There was less 
redness, swelling, and induration. Thus, he 
became the chief advocate of the use of silk in 
this country and his pupils have almost all fol- 
lowed his example and spread this gospel 
abroad. On the other hand, few surgeons who 
did not come under his influence either directly 
or through his followers and pupils have been 
convinced that he was eminently right in his 


conviction nor have they been willing to 
change their technique in this respect. 

It seems strange that Halsted did not 
attempt to prove his point either by well con- 
trolled clinical or careful laboratory experi- 
ments. He was sure of his ground on the basis 
of his own experience and his own observa- 
tions. In 1925, B. H. Goff made a study of 
wound infections in clean cases and presented 
fairly good evidence that wounds sutured with 
silk were less likely to become infected than 
when other materials were used. Our results 
amply confirm the impression which he ob- 
tained from his study. During the past year 
Vivier, one of the senior fellows in our surgical 
department, at the suggestion and under the 
supervision of the director of the service, has 
added clean-cut evidence from a series of 
animal experiments, which strongly supports 
the view that silk is superior to catgut. With 
rigid operating room technique he produced 
two wounds extending through the wall of the 
abdomen in a large series of rabbits. One side 
was sutured in layers with finest silk and the 
other with the finest catgut. Each side was 
operated on with completely separate sterile 
set-ups and took the same length of time. 
One animal in the series was sacrificed each 
day for 10 days. Cultures were made from 
these wounds in a dust proof chamber and by 
taking approximately 1 cubic centimeter of 
tissue from each side an effort was made to 
estimate the number of viable bacteria actu- 
ally present on its surface by shaking the tissue 
in 5 cubic centimeters of broth and diluting 
this down through a series of 1 to 5 dilutions. 
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TABLE V.—ASSOCIATION OF DRAINS AND HM- 
ATOMATA WITH INFECTION—-AVERAGE 7 YEARS 


Per cent 
Drained, Infected 
Not Drained, Infected 
Hematoma, Infected 


TABLE VI.—PROBABLE SOURCE OF INFECTION 
“G55 
Serious Trivial 
Contaminated at operation 
Contaminated at dressing 
(Alibi) contaminated before operation?.. . 
Questionably counted 


TABLE VII.—DAYS IN HOSPITAL AFTER OPERA- 
ATION—AVERAGE 5 YEARS 
12.4 days 
23.3 days 
16.1 days 


Infected 
Hematoma 


In practically every case the catgut wounds 
contained more bacteria than the silk wounds, 
as Figure 1 shows. Microscopic sections 
showed that the cellular and fluid exudation 
around the strands of catgut was infinitely 
greater in amount than around the silk. 
Therefore, we now have both clinical and ex- 
perimental evidence of the superiority of silk 
(Fig. 1). 

We believe that the superiority of fine silk 
over catgut is due to the following facts. First 
of all hemostasis is better, for the silk knots 
do not become untied as easily as catgut knots, 
particularly when the wound surfaces move 
more or less constantly as in the thyroid oper- 
ation. Second, the cellular and fluid reaction 
about silk is minimal, while the reaction about 
catgut is maximal. Silk is almost inert in the 
tissues. Catgut is dead tissue which must be 
digested. In the third place the use of silk 
automatically requires the surgeon to be 
more gentle with the tissues. His sutures and 
ligatures are less likely to be pulled tightly 
enough to strangle tissue. This often happens 
when catgut is used and increases with the 
postoperative oedema. For these reasons, 
with a certain inevitable amount of bacterial 
contamination, infection is more apt to de- 
velop in tissue in which catgut has been used 
than where silk has been employed. Halsted 
observed, and our statistics as well as our 
tissue sections prove, that wounds sutured 
with both silk and catgut are more apt to 
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Fig. 2. Seasonal incidence of wound infection composite 
curve of 9 years. 
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become infected than when either is used 
alone. This is probably due to the fact that 
in a wound in which organisms are able to 
gain a foothold easily, silk acts as a foreign 
body which must be extruded. For the same 
reason silk should not be used in clinics or by 
operators who are not willing to strain every 
effort to minimize contamination by all of the 
methods mentioned above which have been 
devised for that purpose, or by those who are 
not willing to minimize trauma to the tissues 
or tension of the tissues during the operation, 
or by those who are not willing to take the 
time to obtain perfect hemostasis, or by those 
who are not willing to mask adequately 
both nose and mouth. My chief, Dr. Allen 
Whipple, emphasized these points in an ad- 
mirable review of the subject which appeared 
last year in the Annals of Surgery and I desire 
to reiterate them emphatically here. How- 
ever, I am willing to predict with confidence 
that any surgeon who will perfect his tech- 
nique in these respects will be able to obtain 
“kindlier” wound healing with fine silk than 
he is now obtaining with catgut with or with- 
out those refinements of technique. 

The réle of drains and hematomata. During 
7 of the last 9 years we have studied the réle 
of drains in the production of infections. In 
every year but one, a larger per cent of infec- 
tions developed in the drained cases than in the 
undrained and the average per cent of infec- 
tions in drained cases greatly exceeded that in 
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TABLE VIII.—WOUND INFECTION 9 YEARS 





Year 


Total | Clean 





Percent | Serious | Per cmt | Trivial Per cent 





1925 





Tot. Inf. | Per cent | Hemat. Per cent 


76 





1926 





1927 


1928 


87 





98 


69 





1929 


68 





1930 


73 





193! 


1932 


67 








4.2 56 








1933 1078 





the undrained cases, but we cannot be sure 
whether this was due to the drains or to the 
condition which seemed to the surgeon to 
require drainage (Table V). There is no ques- 
tion, however, about the réle of hamatomata. 
Wounds which develop collections of blood or 
serum are unquestionably more prone to be- 
come infected either because of organisms 
introduced during the operation or later dur- 
ing dressings. Our studies have seemed to 
show that wounds may become infected fol- 
lowing secondary contamination at the time of 
dressings as well as primarily from contamina- 
tion introduced at the time of operation. This 
applies chiefly to wounds which develop hem- 
atomata or necrosis of skin from excessive 
tension. In a few cases each year there has 
been a good excuse for the development of an 
infection independent of the operating room 
technique. These points are brought out in 
Table VI. 


PROLONGED HOSPITALIZATION OF INFECTIONS 


It seems important for surgeons as well as 
hospital superintendents to know that pa- 
tients with clean wounds which become in- 
fected have to stay in the hospital about 
twice as long as they would if their wounds 
had remained clean. This fact is shown in 
Table VII. 


ANNUAL RESULTS FOR NINE YEARS 


During the past 9 years we have gradually 
modified our operating room sterile technique 
to conform with the facts which we have pre- 
sented above and we have gradually reduced 
our infections to a third of the former figure, 
as Table VIII shows. Time will tell whether 





3.6 54 











or not we have reached the irreducible mini- 
mum. 

The composite curve showing the seasonal 
incidence of wound infection is shown in Fig- 
ure 2. It does not show the spring peak which 
appeared in Dr. Walker’s curve and in our 
own (7) when hemolytic streptococcus was 
prevalent before the period of adequate 
masking. 

SUMMARY 

1. We have carefully studied the question 
of the infection of clean operative wounds and 
have shown that general impressions of the 
incidence of wound infection is erroneous un- 
less backed up by carefully prepared statistics. 

2. We have considered the possible sources 
of contamination and we believe that the im- 
portant origins are: (a) the nose and throat 
of the operating personnel; (b) the hands of 
the operating personnel; (c) the skin of the 
patient; (d) the air of the operating room; and 
(e) the instruments and materials used in the 
operation. 

3. We have suggested ways and means of 
minimizing contamination from all of these 
sources, placing particular emphasis on efli- 
cient autoclaving and the proper masking of 
the nose and mouth of the operating personnel. 

4. We have considered also the factors in 
the wound itself which favor the development 
of an infection, laying particular stress upon 
the advantages of fine silk over catgut as 
ligature and suture material. We have 
stressed the necessity for perfecting all of the 
steps in sterile operative technique if fine silk 
is to be used successfully. 

5. We have shown a steady improvement 
in avoiding wound infection following the 
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gradual modification of our technique based 
upon results of our study. 

6. The study has been of interest to every 
member of the staff. It has rendered him 
“infection conscious” and stimulated his 
efforts to reduce further the incidence of 
wound infection. 

7. Theoretically, there is an irreducible 
minimum in the incidence of wound infec- 
tions. We do not claim to have arrived at 


that point. 
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Discussion 


Dr. IrnvinG J. WALKER, Boston: With the short 
period of time allotted for the discussion of Dr. 
Meleney’s interesting paper, I shall consider only 
one aspect of the infections of clean surgical wounds, 
namely, that of the so called epidemic hemolytic 
streptococcus infection occasionally occurring on 
surgical services. 

The late Dr. Arthur T. Cabot, surgeon to the 
Massachusetts General Hospital, once made the 
statement that every surgical operation was an 
experiment in bacteriology. If one accepts the fact 
that all surgical wounds, the clean as well as the in- 
fected, are accompanied by bacteria from an ex- 
trinsic source, then one can appreciate the wisdom 
of the above statement. Fortunately, in the case of 
the clean surgical wound these bacteria are usually 
not pathogenic and therefore cause no harm. 

When, however, there chances to be a strain of 
pyogenic organisms of considerable virulency, and as 
a contributory factor a lowered resistance on the 
part of the individual, an infection of the wound 
oe result, with its morbidity and possible mor- 
tality. 

It so happens that we have had the opportunity 
to observe 4 epidemics of hemolytic streptococcus 
infection, 3 on surgical services and 1 on an obstet- 
rical service, in Massachusetts hospitals. In 2 of 
these—both surgical—we were able to study the 
epidemic somewhat carefully. 


We have considered as an epidemic of wound in- 
fections due to the hemolytic streptococcus a situa- 
tion where there were 3 or more infections of clean 
surgical wounds due to the above mentioned or- 
ganisms occurring on a service simultaneously or at 
near intervals. As a result of observations and a 
study of masks, we have made the following findings 
which may be of some value in the prevention of 
hemolytic sttfeptococcus wound infections of the 
epidemic nature: 

1. In the 4 epidemics cultures from the hands, 
sterile goods, instruments, solutions, etc., showed 
no evidence of the hemolytic streptococcus. 

2. Study of the masking situation showed that 
masking was inefficient in the 4 epidemics. 

3. All 4 epidemics of sepsis occurred during epi- 
demics of respiratory disease. 

4. Three out of the 4 epidemics of infection 
occurred during the winter months when epidemic 
respiratory disease is most prevalent in this part of 
the United States. 

5. In the 2 epidemics, both surgical, more care- 
fully studied, the percentage of streptococcus car- 
riers in the operating room personnel, including the 
surgeons, was 50 per cent and 58 per cent, respec- 
tively. 

Among those patients with clean wounds which 
became infected with the hemolytic streptococcus, 
the percentage of those having hemolytic strepto- 
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cocci in the nasopharynx in the 2 epidemics studied 
was 22 per cent and 31 per cent, respectively. In 
fairness it should be stated that all bacteriological 
studies in these 2 epidemics were made after the 
sepsis was discovered. 

6. A study of masks submitted from 60 hospitals 
in the United States showed that none could be 
considered efficient from the point of view of pre- 
venting the passage of organisms through the mate- 
rial under all the conditions for which a mask might 
be called upon for service, and that the variables in 
the efficiency of the masking situation were as 
follows: (a) whether or not the nose as well as the 
mouth was covered; (b) materials used in the mask; 
(c) thickness of the material; (d) duration of the 
operation; (e) whether or not the mask became 
moist; (f) the amount of conversation carried on by 
those masked. 

7. We concluded that the ideal surgical mask 
should be one that—(a) under all conditions will ab- 
solutely prevent the passage of organisms through 
the material of the mask in the direction of the 
wound or material concerned with the operation 
when both the nose and the mouth are covered; 
(b) will be comfortable in all degrees of temperature 


SURGERY, GYNECOLOGY AND OBSTETRICS 


and will not fog glasses; (c) will be of low original 
cost, or of such construction that it can be used eco- 
nomically many times with sterilization following 
each use. (We might state in passing that we have 
not found the ideal surgical mask.) 

8. Theoretically, if all other aspects of aseptic 
technique can be assured, epidemics of hemolytic 
streptococcus wound infection can probably be pre- 
vented by eliminating from the operating room all 
who are streptococcus carriers. This seems not to 
be feasible because of the rapidly changing bacteri- 
ology of the nasopharynx. The danger of such epi- 
demics can be lessened by forbidding any individual 
who has the slightest inkling of an upper respiratory 
tract infection to enter the operating room. A 
practical procedure to minimize such infections 
should be the use of a mask during epidemics of 
respiratory disease and during the winter months, 
the materials of these masks to be impervious to 
currents of air, even though they are not as com- 
fortable as could be desired. 

We offer for further intensive study the query as 
to the likelihood of hemolytic streptococcus carriers 
among surgical patients infecting their own wounds 
by the hematogenous route from a focal infection. 
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face do not give rise to serious symp- 

toms, but heal spontaneously with- 
out treatment. Any infection of these parts is, 
however, potentially grave and may present a 
problem that taxes the skill of the surgeon to 
the utmost. 

The face is so closely related to many im- 
portant structures that a comprehensive pres- 
entation of the subject should include a dis- 
cussion of infections of all of them. This:is 
clearly beyond the scope of this paper, and dis- 
cussion will, therefore, be limited to infections 
of the lip and to some of the organs from 
which extension of infection may involve the 
face. 

A facial infection may spread by one or 
more of 3 routes—tanatomical continuity,sthe 
vascular system,sand the lymphatic system. 
Since the proper diagnosis and treatment of 
facial infections requires an exact anatomical 
knowledge, the anatomical aspects of the sub- 
ject will be emphasized in this article. 


VY ie of the infections of the lip and 


FASCL# AND FASCIAL SPACES 


Spread of infection by anatomical continu- 
‘ ity is directed by 2 types of fascial planes, 
those associated with muscles andathose asso- 
ciated with viscera and vessels. The fascie 
that enclose the facial muscles, though con- 
tinuous with certain cervical fascie, form dis- 
crete potential spaces because these fascie are 
attached to periosteum which creates a bar- 
rier between the facial and cervical spaces. 
Infection in these facial spaces therefore tends 
to remain limited to them without spreading 
to the neck. The fascie surrounding the vis- 
cera and vessels, however, form spaces that 
are continuous between the face and neck, 
with the result that infection may pass un- 
interruptedly from the face to the neck or in 
the reverse direction. 

In the face there are 3 muscular fascial 
spaces and 1 vascular visceral space. M@he 
superficial cervical muscular fascia, which en- 
closes the sternocleidomastoid and trapezius 


muscles, fuses above the hyoid bone with the 
middle muscular fascia, which splits to enclose 
the sternohyoid and omohyoid muscles. The 
fused fascia ascend to the inferior border of 
the body of the mandible and there the tissue 
divides into a superficial and a deep layer. The 
superficial layer, shown in Figure 1, attaches 
to and reinforces the periosteum of the an- 
terior aspect of the body of the mandible and 
also covers the masseter muscle and passes 
deep to the parotid gland, its ducts, and the 
facial nerve and vessels. The deep division of 
the fused fascia attaches to and reinforces the 
periosteum of the posterior aspect of the man- 
dible (Fig. 2) and continues upward to sur- 
round the internal and external pterygoid 
muscles, forming their fascial covering. 

Space of the body of the mandible. On 
the free buccal portion of the mandible the 
periosteum is covered by the gingival mucous 
membrane, while inferiorly the periosteum is 
reinforced by the above-mentioned fascia and 
by muscle insertions. The fascial space be- 
tween the superficial and deep divisions of the 
middle muscular fascia may be called the 
space of the body of the mandible (Fig. 4). It 
has an important relationship to infections of 
this bone. Because of fascial attachments, 
osteomyelitis of the body of the mandible is 
barred from spreading either superficially or 
deeply. The infection may remain localized, 
may discharge into the mouth, or may spread 
to the masticator fascial space. The space of 
the body of the mandible may be drained 
through the mouth by means of an incision 
through the gingival mucous membrane of the 
a or by an incision through the skin 

ong the inferior border of the body of the 
mandible, which incision must be carried 
directly to the bone in order to open the space. 

Masticator space. The second muscular 
fascial space is occupied by the ramus of the 
mandible and is bounded externally by the 
masseter muscle, internally by the pterygoid 
muscles, and superiorly by the temporal mus- 
cle. These structures, as already stated, are 
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enclosed by the same superficial and deep divi- 
sions of the fused middle cervical fascia that 
enclose the body of the mandible, forming a 
definite potential anatomical space known as 
the masticator space. By a study of Figure 2 
it may be seen that infection cannot spread 
downward, superficially, or mesially, without 
actual destruction of the walls of the space. 
However, it can spread upward either to the 
superficial or deep temporal spaces or to both. 

The superficial temporal space is bounded 
internally by the temporalis fascia and exter- 
nally by the fascia that forms the external 
boundary of the space. The deep temporal 
space lies between the deep aspect of the tem- 
poral muscle externally and the periosteum of 
the temporal bone and the external pterygoid 
muscle internally. These spaces are shown in 
Figure 5. 

Infection arising in the zygoma, which lies 
adjacent to the external pocket, or in the tem- 
poral bone, which lies next to the deep pocket, 
may pass from these bones to the masticator 
space. Infection in this space also usually at- 
tacks the facial fat pad which surrounds the 
insertion of the temporal muscle into the 
coronoid process. Abscesses of the third in- 
ferior molar may also enter the masticator 
space. Figure 3 represents a horizontal sec- 
tion of the masticator space; it is clear that an 
abscess in this space may point at the anterior 
border of the masseter muscle, forming a 
prominence externally in the cheek or inter- 
nally in the mouth. These sites may be used 
for drainage. An abscess in the masticator 
space may also point posteriorly beneath the 
parotid gland, thus presenting the clinical ap- 
pearance of a deep parotid abscess. In Figure 
6 is shown the relationship of the parotid 
space to the internal wall of the masticator 
space. : 

The temporal spaces can be drained by a 
vertical incision placed posterior to the frontal 
process of the malar bone extending upward 
from the superior border of the zygoma, a dis- 
tance of at least 2 centimeters (Fig. 8). The 
incision is carried through the skin, subcuta- 
neous tissue, and the temporal fascia. Both 
pockets can be explored from this incision. If 
the malar or the zygoma are the site of osteo- 
myelitis with secondary infection of a tem- 
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poral pocket, resection of either of these bones 
close to their origins will drain the superficial 
temporal pocket. 

Parotid space. The third fascial space 
of the face is occupied by the parotid gland. 
The facial nerve lies between the superficial 
and deep portions of the gland. The superficial 
portion is larger and is located between the 
subcutaneous tissue and the fascia forming 
the external wall of the masticator space. In 
Figure 7 is shown the superficial portion of the 
gland in its relation to the facial nerve and the 
external boundaries of the masticator space. 
The space between the masseter muscle and 
the parotid gland may become infected by 
rupture of an abscess in the masticator space 
to this area, thereby simulating an acute paro- 
titis. In Figure 3 may be seen the deep por- 
tion of the gland in the pouch formed an- 
teriorly by the posterior border of the ramus 
of the jaw and superiorly by the external audi- 
tory canal and posteriorly by the mastoid. 
The medial wall of the parotid space is formed 
by the first and second fascial planes as they 
extend from the posterior border of the man- 
dible and the internal pterygoid muscles back- 
ward to the mastoid and sternocleidomastoid 
and digastric muscles. These walls separate 
the parotid gland from the lateral pharyngeal 
space and infections may pass through this 
wall going in either direction. A peritonsillar 
abscess may point in the lateral pharyngeal 
space and then infect the parotid gland. In 
Figure 6 may be seen the pouch of the deep 
portion of the parotid gland after removal of 
the gland. The submaxillary gland lies in- 
ferior and slightly anterior to the superficial 
portion of the parotid gland but separated 
from it by two layers of fascia, which is almost 
always sufficient to prevent infection from 
passing from one gland to the other. 

The parotid duct passes superficial to the 
masticator region to reach the buccal mucous 
membrane; the duct, as well as the superficial 
portion of the gland, is covered by a dense 
condensation of the subcutaneous tissue. In- 
fections of the superficial portion of the pa- 
rotid gland may spread anteriorly along the 
parotid duct to reach the face; conversely, in- 
fections of the anterior aspect of the face may 
follow the same path to reach the parotid 
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space. Infection may not only reach the parot- 
id gland by anatomical continuity but by the 
hematogenous or lymphogenous route. Thus 
primary infection of the external auditory 
canal or infection secondary to otitis media 
may pass along the lymphatics through San- 
torini’s incisure to reach the parotid space. 


TREATMENT OF ACUTE PAROTITIS 


Infection in the parotid space may be well 
drained by the incision described by Blair (2) 
in 1917. This “starts 2 centimeters in front of 
the ear and then downward to behind and be- 
low the jaw. This incision, which is made with 
one sweep of the knife, goes to or just through 
the capsule of the gland. A flap of skin and 
superficial fascia is stripped off the whole 
gland and its parenchyma punctured and torn 
in numerous places.” This incision is indi- 
cated in Figure 8; a study of Figure 7 will 
show that the external surface of the parotid 
may be exposed without injuring the facial 
nerve if the dissection is kept external to the 
parotid gland substance. The entire gland 


can now be explored by blunt dissection with- 
out injury to the nerve. The deep portion of 
the gland may be drained by lifting the lower 
pole of the gland, while carefully guarding the 


external jugular vein and the great auricular 
nerve against injury. As the pole is lifted, the 
deep portion of the parotid space is exposed 
and a continuation of the dissection passing 
anterior, to the external carotid artery opens the 
lateral pharyngeal space. 

If it is found necessary to drain the space 
between the masseter muscle and the super- 
ficial portion of the parotid gland, an incision 
may be safely made in a horizontal direction. 
This incision should be made at the level of 
and parallel to the superior border of the man- 
dible; the incision may be joined to the verti- 
cal incision of Blair, described in the preceding 
paragraph. The anterior border of the pa- 
rotid may be lifted and the infected space 
drained. As seen in Figure 7, this incision 
easily passes between the branches of the fa- 
cial nerve. 

Acute infections of the parotid gland may 
occur spontaneously as a complication follow- 
ing operation or, less often, as a consequence 
of recurring obstruction of the duct, or the 
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parotid may become infected from the adjoin- 
ing masticator or lateral pharyngeal spaces. 
When parotid infection occurs as the compli- 
cation of an operation, the prognosis is always 
grave. There is an extensive literature on the 
subject that has been well reviewed by Blair 
and Padgett, by Rankin and Palmer and 
others. There is not complete unanimity of 
opinion concerning the etiology but at present 
most surgeons believe that infection passes 
through the blood stream (the pyxmic the- 
ory) or from the mouth by passing through 
Stenson’s duct (the ascending theory). It is 
probable that both methods are operative in 
some cases. 

Parotid infection most commonly occurs, as 
is well known, following operation on the ab- 
domen or the genito-urinary tract in patients 
who are seriously ill, in poor general condition, 
dehydrated, undernourished, and with poor 
oral hygiene. Rankin and Palmer point out 
the high incidence of parotitis after operations 
on the colon. A dry mouth, resulting from a 
decrease in the water and food intake, is an 
expression of lessened secretion from the sali- 
vary glands, and is a frequent precursor of 
parotitis. Poor oral hygiene and prolonged 
pressure on the gland by the anesthetist may 
play a part in the etiology. 

As a preventive measure the secretion of 
saliva should be stimulated by supplying an 
adequate amount of fluids and by the use of 
acid mouth washes, chewing gum, and lemon 
candy; oral hygiene is also important. In 
spite of these measures, infection of the pa- 
rofid may occur. Diagnosis of the condition is 
usually easy on the finding of an enlarged 
gland that is tender and painful. The use of 
both heat and cold is advocated. It is un- 
likely that either has any important effect on 
the disease but whichever produces the greater 
comfort should be used. 

Rankin and Palmer report the results of 
treatment by radium packs in their 20 pa- 
tients. Drainage was required in only 2 pa- 
tients; the mortality from parotitis was only 2 
per cent. These results are superior to those 
from any other method of treatment with 
which we are familiar. Hobbs, Sneierson, and 
Faust report favorable results from treating 
acute parotitis by daily dilatation of Stenson’s 
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duct, with irrigation of the duct system. Des- 
jardins has had good results from treatment 
by X-ray but considers radium more con- 
venient for the patient. Favorable results 
when they occur are noticed within 48 hours. 
Blair (3) advises radical drainage of the lesion 
if it has progressed for 48 hours. 

It would seem the part of wisdom to utilize 
the more conservative methods early and in 
the University Hospital we give treatment by 
radiotherapy, either with radium or the X-ray, 
as soon as the swelling in the parotid is no- 
ticed. At the same time the duct is dilated 
so that drainage from that avenue may be 
possible. If, however, the lesion is not favor- 
ably affected by these methods, it is not wise 
to wait indefinitely for the appearance of fluc- 
tuation before instituting drainage of the 
gland. The parotid has a fibrous covering of 
such density that death from sepsis may occur 
before fluctuation is detectable. If the process 
is still active and progressive on the third to 
fourth day in spite of conservative treatment 
and if the patient’s condition, usually deter- 
mined by the concomitant lesion, permits, the 
drainage already described should be carried 
out and the entire gland including the deep 
portion, should be explored and drained. 


VISCEROVASCULAR FASCIAL SPACES 


The three muscular fascial spaces of the face 
have been briefly outlined in relation to their 
surgical importance. In Figure 9 is shown a 
surface projection of these spaces. The only 
visceraovascular space that need be considered 
in relation to the face is the lateral pharyngeal 
or pterygopharyngeal space, which is shown in 
vertical and horizontal section in Figures 2 
and 3. This space is of great importance to 
the otolaryngologist but is involved so fre- 
quently in cases of some of the more superficial 
infections that it must be briefly considered 
here. It is bounded anteriorly by the mesial 
wall of the masticator space, laterally by the 
parotid space, posteriorly by the carotid 
sheath and its contents, and mesially by the 
pharynx and its fascia. Above, it is limited by 
the base of the skull and below by the sub- 
maxillary gland with its fascial sheath. 

Infection of the pterygopharyngeal space, 
as already indicated, may result from such in- 
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fections in the lateral wall of the pharynx as 
tonsillitis or peritonsillar abscess. The space 
may become infected secondary to infections 
of the retropharyngeal or the parotid space, 
but not from the masticator space, since the 
internal pterygoid muscle intervenes between 
these spaces. 

Once infection has reached the lateral pha- 
ryngeal space the internal carotid artery is in 
danger of necrosis and the internal jugular 
vein is liable to septic thrombosis. It is ap- 
parent, therefore, that infections in the parot- 
id gland may result in the grave complication 
of hemorrhage from the internal carotid artery 
or septic thrombosis of the internal jugular 
vein. Early drainage of parotid infections will 
often prevent infection of the pterygopharyn- 
geal space. The space should be drained 
either internally through the lateral pharyngeal 
wall or externally as indicated in the descrip- 
tion of the method of draining the deep portion 
of the parotid gland. If even a mild hemor- 
rhage should occur, the common carotid must 
be immediately ligated. Asstated at the outset. 
infections in spaces formed by vascular fascial 
planes easily follow these planes to adjacent 
areas. Infection in the lateral pharyngeal 
space passes without hindrance into the carot- 
id and jugular sheath and thence into the vas- 
cular visceral spaces of the neck and mediasti- 
num. 

Another small space of some surgical interest 
may be seen in Figure 3, between the jugular 
vein and the stylohyoid and digastric muscles. 
It contains lymph nodes of the deep cervical 
chain that drain the above mentioned regions 
and may be the site of severe lymphangitis 
and abscess formation which infection may ex- 
tend along behind the carotid sheath to the 
supraclavicular fossa. Infection in the space 
between the jugular vein and the stylohyoid 
and digastric muscles gives rise to marked 
tenderness along anterior and posterior bor- 
ders of the sternocleidomastoid muscle. 


UPPER LIP AND NOSE 


The last important region of the face to be 
considered is that bounded laterally by the 
masticator spaces, inferiorly by the lower bor- 
der of the mandible, and superiorly by the hair 
line. In this region lie the lips, nose, cheek, 
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palpebral regions, and forehead. The organs of 
th: special senses present highly special prob- 
le: s that should not be considered here. This 
re'on is covered by loose skin and subcuta- 
ne us tissue. Underneath lie the muscles of ex- 
pr ssion that take origin from the bones of the 
fa: and that are inserted into the deep por- 
tic of the skin. These muscles do not have a 
fa: ial covering but are surrounded by subcu- 
ta -ous tissue. Therefore in this region there 
ar. no fascial planes to limit infection, which 
sp ads easily in the subcutaneous tissue. 

rich plexus of vessels lies deep to the mus- 
cle of expression; they, too, are surrounded 
by he subcutaneous tissue. The skin, being 
ati ched directly to the muscles of expression, 
is: most constantly in motion. In this respect 
it \ffers from the skin of the rest of the body. 
Th. relative #amobility of the facial skin tends 
to prevent the localization of infection. The 
ve ous drainage of this portion of the face is 
co\\ected by the facial vein and normally car- 
rie: | to the internal jugular vein. There are no 
valves in the veins of the face and their walls 
are less flaccid than those of other veins be- 
cause of the firm support afforded by the sub- 


*% WV, 
Int. pterygoid muscle’ V, 
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Fig. 1. Dissection of the first muscular fascial plane of 
the face and neck, and its continuity. This plane can be 
seen deep to the parotid gland, its duct, and facial nerve 
and vessels. 4, Skin; B, platysma and subcutaneous tissue; 
C, parotid, masseter space; D, parotid; £, external jugular; 
F, great auricular; G, first muscular fascial plane. 


cutaneous tissue. A tributary of the faggial 
vein, the angular vein anastomoses with the 
superior ophthalmic vein, which in turn emp- 
ties into the cavernous sinus. Under normal 


Tena (poeung ~ 


Fig. 2. Frontal section demonstrating the different fascial planes and 


potential anatomical spaces.! 


1Drawings from dissection by authors. 
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Fig. 3. Horizontal section demonstrating the different fascial planes and potential 
anatomical spaces. (See footnote, Fig. 2.) 
conditions the venous blood from the face 
does not drain into the cavernous sinus. In 
Figure 10 is shown the course of the principal 
veins of the face and their communication 
with the superior ophthalmic vein and through 


Deep temporal pouch 
Superficial temporal pouch 


e 
Temporal muscle 


and fascia 
Zygomatic bone 


“\Masseter muscle 


and fascia 


‘\Masticator space 


Fig. 4. Dissection demonstrating the fascial arrange- \ “Parotid duct 
ment forming the space for the body of the mandible, and 7” 
showing the submaxillary gland located in an anatomical 
plane deeper than the parotid gland. Parotid gland re- 
moved. A, Masseter and fascia; B, masticator space with 
ramus of mandible; C, space for the body of the mandible; Fig. 5. Dissection of the masticator space and its dp 
D, fascia of first and second musculofascial plane; E£, first and superficial temporal space after reflection of the 


muscular fascial plane; F, second muscular fascial plane. _ ternal wall of the masticator space. (See footnote, Fig. ) 
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=e 
A “Ext. carotid 


Pter yqoid fascia 


Fig. 6. Dissection of the medial wall of the masticator space after reflection of the 


external wall and removal of the mandible. 


The pouch of the deep portion of the 


parotid gland can also be seen as the parotid gland has been removed. (See footnote, 


Fig. 2.) 


it with the cavernous sinus. When the facial 
vein or its tributaries are obstructed by 
thrombophlebitis or by pressure from oedema 
or exudate, the current may be reversed and 
septic emboli may pass to the cavernous sinus, 
resulting in bacteremia, meningitis, or sinus 
thrombosis. Progressive thrombosis of the fa- 
cial, angular, and superior ophthalmic veins 
may eventually reach the cavernous sinus. 
Infections of the upper lip, the external sur- 
face of the nose, and the external nares are al- 
ways in danger of developing these highly fa- 
tal complications. 

Infections in the upper lip may be due to 
streptococci entering cracks and fissures at 
the junction of the nasal mucous membrane 
and the skin; in this case erysipelas of the face 


results. A more serious type of infection arises 
from staphylococci with invasion of the skin 
and soft parts of the lip itself. Such an infec- 
tion may range from tiny pustules to a car- 
buncle involving the entire face. Certainly 
the huge majority of pustules are self-limited 
and cause no more than a slight annoyance. 
At any time injudicious treatment by patient 
or surgeon may change the clinical picture 
from a harmless lesion to one that may be 
rapidly fatal. It is well to emphasize the fact 
that bacteremia, meningitis, and cavernous 
sinus thrombosis may develop from a trauma- 
tized pimple. Squeezing a pimple, endeavor- 
ing to abort a pustule or furuncle by incision 
or by the introduction of an antiseptic, may 
initiate the spread of infection by continuity 
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Fig. 7. Dissection showing the superficial portion of the 
parotid gland and its internal and external relations to 
the facial nerve. The space between the masseter muscle 
and parotid gland is well shown. 4, Skin; B, subcutaneous 
tissue; C, masseter muscle and fascia; D, parotid masseter 
space; E, external jugular vein; /’, parotid gland; G, greater 
auricular nerve; //, superficial portion lower pole of parotid 
gland. 


and by the blood stream. It is probable that 
the great majority of severe infections of the 
upper lip and nose were originally mild infec- 
tions that were converted to severe infections 
by ill-advised treatment. 

TREATMENT OF INFECTIONS OF THE UPPER LIP 

The treatment of these infections will vary 
in character with the location, size, and stage 
of the infection. First, no pimple or pustule, 
no matter how small, should be squeezed or 
traumatized. J. B. Brown’s (4) suggestion of 
covering the pimple with adhesive plaster, in 
order to splint and protect it, seems a sound 
one. In from 1 to 2 days the lesion should have 
virtually disappeared. 

Any infection larger thana pimple, such as a 
furuncle or carbuncle in the lip and nose, 
should be treated by bed rest in a hospital. 
The results obtained from radiotherapy, in the 
hands of many observers, is so favorable that 
some form of this therapy should be tried. It 
may abort the early lesions and break down 
the late ones. This treatment should be given 
at the earliest possible moment in order to 
produce the best results. When a carbuncle 


exists every effort should be made to redi -e 
the activity of the lip to a minimum; talk 
should be prohibited and in extensive lesi: 
feeding by a nasal tube should be used. 
hot moist dressing gives comfort and perh: 
aids in recovery. 

When the process has extended more wi: 
ly, with the signs and symptoms of generali: 
infection present, it is possible that sepii 
thrombophlebitis is present and one is faced 
with deciding whether to ligate the angular 
vein. There is no unanimity of opinion on 
this question. Brown (4), writing from the 
service of Vilray Blair, states that ligation of 
the angular vein is not practiced in that clinic. 
Sehileau in 1910 and Bullock in 1912 reported 
a case of ligation of the facial vein for cellu- 
litis of the lip, with recovery. Roeder reports 
a favorable result from this procedure and 
Hamilton Bailey advocates the measure and 
reports 3 favorable cases. In the face of a 
lesion of such potential gravity it would seem 
advisable to carry out an operation of a minor 
nature such as this if there is a chance of pre- 
venting generalized infection or cavernous 
sinus thrombosis. If carefully performed with 
a small amount of local anesthesia, the pro- 
cedure can hardly be said to increase the 
dangers of the disease. Bailey states that 
‘“‘a sign which foretells impending danger is 
spreading oedema from the lip to the inner 
canthus and this is usually found in the 
presence of suffusion of the eyelids. As far as 
my own observations have gone, the pre- 
monition is invariably unilateral. If in adi 
tion to this sign there is considerable elevati: 
of temperature, the call for action is imper- 
tive.” 

Ligation of the angular vein can be eas 
carried out through a short incision carri 
down and slightly out from a point below t 
inner canthus along the junction of the n 
and cheek. The angular vein is found lyi 
in or under the fibers of the levator la 
superioris alaque nasi muscle. The operati 
is deserving of further trial in certain cases 
infection that is progressing up the cheek ai 
nose and whenever the presence of throm! 
phlebitis is suspected. 

If frank pus is present in the upper ! 
drainage is usually advisable. Many p 
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| «. 8. Schematic drawing of the face with projection 
of te bony landmarks, showing the incisions for infections 
of t-e parotid gland and temporal spaces. 


cedures have been suggested but the gentle 
ani ample opening of the abscess with a 
cautery knife and the removal of free sloughs 
seems to be simple, rational, and adequate. 
A general anesthesia should be used for any 
operation on the lip because local anesthesia 
tends to spread the infection already present. 
The incision in the lip should be made nearest 
to the area of broken down tissue; sometimes 
it can be made on the inside of the mouth, 
thereby avoiding a visible scar. Carp reports 
excellent results following the circuminjection 
of the patient’s blood; others substantiate his 
claims. Our experience with this method is 
too small to carry weight. 

Should the infection become generalized or 
meningitis supervene, the treatment is that 
of these complications. The occurrence of 
thrombosis of the cavernous sinus must be 
suspected if swelling of the eyelids and ex- 
ophthalmos appear. Paralysis of the ocular 
muscles usually is present early in the process. 
Within a few days the second eye becomes in- 
volved. Operative attack on cavernous sinus 
thrombosis has been’ suggested and under- 
taken with rather unsatisfactory results. After 
the infection has passed beyond the face to 
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Masticator space 


lower portion 


Fig. 9. Surface projection of the different anatomical 
spaces described. 


the blood stream the prognosis is very grave 
and the result usually fatal. A comprehensive 
discussion of this is presented by Eagleton. 
It is possible that a satisfactory operative 
attack on the cavernous sinus may be devised 
but even this would not be applicable to many 
of the patients in whom meningitis and bac- 
teremia are also present. 
INFECTIONS OF THE LOWER LIP 

Infections in the lower lip, arising either in 
its external or internal aspect, are less serious 
than those of the upper lip. Cavernous sinus 
thrombosis seldom occurs secondary to infec 
tion of the lower lip, because the veins of the 
lower lip lie at a deeper level and are more 
efficiently splinted by bone and muscle, and 
the lower lip is much less mobile than the 
upper lip. Infections arising on the inner 
aspect of the lower lip from the lower gingival 
border along the lower incisor teeth and in the 
floor of the mouth, may pass along the lym 
phatics from this area to well defined spaces 
lying above and below the geniohyoid muscles 
(Figs. 12 and 13). The superficial space lies 
between the genioglossus and geniohyoid 
muscle. It is bounded laterally by the body 
of the mandible and is divided into 2 compart- 
ments by a median fascial septum. Another 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Communicating branch with 


ophthalmic vein 


Frontal Vein 
_- Superior ophthalmic 


Ancular Ven 


Cavernous Sinus 


Supemor Labial Vein 


Inferior Labial Vein 


Anterior Facial Vein 


bs External Maxillary Artery 


Fig. 10. Dissection showing the course of the anterior facial vein and its anasto- 
mosis with the superior ophthalmic vein. (Adapted from Testut.) 


space lies deeper between the geniohyoid and 
the mylohyoid muscles. This is also bounded 
laterally by the body of the mandible and 
divided in the middle by the same fascial 
coaeiiaie septum. Another potential space that may 
be involved lies between the mucous me: 
brane and the genioglossus muscle in hich 
lies the sublingual gland. Infection in thie 
ery Ovhcime _‘first-mentioned areas gives rise to the clini 
picture first described in 1836 by von Ludy | 
and still called Ludwig’s angina. 

Ludwig’s angina. This infection gives r 
to a clinical picture so constant and so sev: 
that it has received much attention from st 
geons. The diagnosis is made on the findin 
of an infectious process in the floor of t 

— mouth, in the spaces already described. The 

Fig. 11. Dissection of the region where the angular is an ‘elevation of the tongue and redness ai 

vein may be ligated. cedema of the mucous membrane over t 


Nasal Vein 


\ 
‘\Orbiculeris Oculi 
‘ 


‘Ss Anrquior Vein 
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Fig. 12. 


x, 12. Dissection showing sagittal section through 
an line in region of mouth showing spaces in the floor 
1e mouth. 2, Mylohyoid muscle; 2, space between 
»yhyoid and mylohyoid muscles; 3, geniohyoid muscle; 
pace between geniohyoid and genioglossus muscles; 
‘nioglossus muscle. (Courtesy Dr. A. C. Furstenburg.) 


involved area. The infection may be uni- 


lateral when the tongue is pushed to the oppo- 
site side, or it may be bilateral when it is 
pushed toward the roof of the mouth. 


The 
redness and cedema of the mucous membrane 
of the floor of the mouth are marked; pressure 
of the swollen mucous membrane against the 
teeth often leaves an imprint. Discomfort is 
marked, swallowing is difficult, and speech 
becomes gutteral. There is dribbling of saliva 
and the respirations become embarrassed. 
Dysphagia is not uncommon. There is a 
board-like swelling externally in the anterior 
aspect of the neck. There is no point of 
fluctuation and although the infection may 
be limited at first, soon it envelops the neck 
from side to side. The systemic reaction is 
often severe. Complications may arise from 
local or general extension of the infection. 
Many papers have been written on the 
differential diagnosis of deep cellulitis of the 
neck and Ludwig’s angina. It is highly prob- 
able that such a differential diagnosis is im- 
possible since it is more than likely that there 
is no such original clinical entity as deep 
cellulitis of the neck. Infection always has a 
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Fig. 14. 


Fig. 14. External approach to spaces between the mylo- 
hyoid and geniohyoid muscles. (Courtesy Dr. A. C. Furst- 
enburg.) 

Fig. 15. Approach through mouth to the spaces between 
the geniohyoid and genioglossus muscles. (Courtesy Dr. 
A. C. Furstenburg.) 


definite origin and always spreads along cer- 
tain planes. If neglected, infection may of 
course break through the anatomical barriers 
but originally it had definite boundaries and 
was a definite clinical entity. 

The treatment of Ludwig’s angina consists 
in early surgical drainage of the infected area. 
The technique of operation varies according 


Fig. 13. Frontal section through mouth showing spaces 
in floor of mouth divided by median fascial septum. Spaces 
indicated by crosses. (Courtesy Dr. A. C. Furstenburg.) 
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to the location of the infection, which is not 
always easily determined. If the abscess is 
below the geniohyoid muscles the region under 
the chin is prominent and occasionally gives 
rise to fluctuation; an incision should be made 
through the skin, subcutaneous tissue, and 
mylohyoid muscle into the abscess cavity as 
shown in Figure 14, and drainage tube intro- 
duced. When the swelling is uniform the 
incision should follow the lower border of the 
mandible so as to give access to both sides of 
the median fascial septum inasmuch as one 
cannot always tell accurately from examiina- 
tion which side is involved. 


If the abscess is located above the mailre 


hyoid muscle it may point under the tongue 
and can be drained easily through the floor 
of the mouth, the incision passing through the 
mucous membrane and the genioglossus mus- 
cle as shown in Figure 15. The spaces on both 
sides must be explored. Blind exploration 
with a blunt instrument may fail to open a 
small abscess, but accurate dissection of the 
involved spaces usually will. When a neglect- 
ed Ludwig’s angina backs through the walls 
of these spaces, it usually breaks into the 
lateral pharyngeal fossa with the signs, symp- 
toms, and complications already discussed in 


connection with that space. 
The anatomical studies of the fascial spaces 
that have been made by M. Paul Truffert of 


Paris and by Prof. E. Stincer of the Univer- 
sity of Havana have been of exceptional 
value to us. 

SUMMARY 

Facial infections may spread by direct 
continuity or by the hematopoietic or lym- 
phatic systems, or by a combination of these 
routes. 

When the spread occurs by continuity, 
its oP ctesat is determined by 3 fascial planes 
that enclose spaces, which are anatomically 
described. 

3. Infections in the mandible are usually 
limited by the so called mandibular space, 
though extension may occur to the masticator 
space. 
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4. The masticator space may also beco 
involved by infection of the zygoma and te 
poral bone. Methods of drainage of this sp: 
are considered. 

5. Routes of spread of infection from s\ 
puration of the parotid gland and appropri: 
methods of drainage are discussed. 

6. Infection of the upper lip and nose may 
cause thrombosis of the adjacent veins with 
resulting reversal of the venous flow. Infec- 
tion or even thrombosis may then travel to 
the cavernous sinus. Infection of the lower 
lip may involve the spaces in the floor of the 
mouth and result in Ludwig’s angina. This 
condition should first be treated conservative- 


“ly but wide surgical drainage may become 


necessary. 
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Discussion 


Extiotr C. CuTLerR, Boston: Dr. Coller 
overed his topic in an admirable fashion and 
y indicated an important lesson for the surgeon. 
is pointed out that in this field, as elsewhere, 
hief lesson tells us when not to indulge in 
ry and points out that simple infections often 
he greatest care and wisdom. This emphasizes 
nportance of so called minor surgery and the 
hat such conditions need the advice and care 

senior members of hospital staffs and should 
: delegated to junior assistants. Too often we 
ptic hands and infections of the face cared for 
ibulatory dispensary cases until it is too late. 
istinguished past President, Dr. Allen Kanavel, 
s pupils have pointed to a great lesson in em- 
ing the dangers of infections of the hand and 
o care for them. Dr. Coller makes a beginning 
ections of the face, the seriousness of which is 
recognized too late. 
an attempt to further Dr. Coller’s lesson, I 
onsume my brief time in discussing cavernous 

hrombosis, a none too rare and usually fatal 
ication of infections about the lip and nose. 
nfrequency of reports concerning this condition 
ites not so much the infrequency of the condi- 
is its hopelessness. The very triviality of the 
al lesion often lulls both the physician and the 
on into a false sense of security. Thus, one of 
vatients in our Peter Bent Brigham Hospital 
was a nurse. A small furuncle appeared at 


the corner of her lip, the patient opened this with a 
needle, in 6 days she was dead with classical signs 
of cavernous sinus thrombosis. Another case in 
this series began as a simple pimple just below the 
eye. This rapidly became a carbuncle. After 4 
days’ observation in the hospital, and 13 days after 
the first pimple appeared, excision with endothermy 
was carried out. The patient succumbed 6 days 
later with signs of disseminated sepsis including 
cavernous sinus thrombosis. A third case in the 
Brigham Hospital series was a member of the resi 
dent staff of a neighboring hospital, who acquired a 
small furuncle at the base of one hair in his mustache 
only 4 days before this lesion had spread to the 
whole lip and into the sinus and caused death. The 
fourth and fifth cases in my private series resulted 
from simple trauma. The first was a young boy 
struck by a baseball, who suffered a small contusion 
of his malar prominence, and the second was a 
little girl whose sister had slammed the door on her 
face, giving her a similar tiny laceration over the 
malar prominence. Streptococci entered these small 
abrasions. Within a few days swollen eyelids, fixed 
eyeballs, choked disc, and stiffness of the neck 
ushered in the fatal result. 

The danger of such a complication is visualized 
by a study of the anatomy of the parts and it is per 
haps fitting that, Dr. Coller having emphasized 
fascial planes, I should emphasize the danger of 
blood vessel extension. The accompanying figures em- 


Figs. 1 and 2. Note anastomosis at upper inner angle of eye between superficial vessels and the superior oph- 


thalmic vein, and the connection between the deep pterygoid vessels and inferior ophthalmic vein. None of 


these veins has valves 














Note break- 


Transverse view cavernous sinus. 
ing up of sinus into innumerable contiguous compartments 
which greatly impede the flow of blood. Also note position 
of third, fourth, and sixth nerves and how easily disease 
of the sinus may affect them. 


Fig. 3. 


phasize the anatomical extension of the infection 
by way of blood vessels. The major peripheral 
orbital tributary of the cavernous sinus is the supe- 
rior ophthalmic vein. This unites at the inner upper 
angle of the eye with the angular vein, the supra- 
orbital vessels, and the nasal vessels and other tribu- 
taries from the face and lip. But also there are fine 
anastomoses between facial vein branches and the 
inferior orbital vein, and deeper in communications 
exist between the pterygomaxillary veins and the 
cavernous sinus. Moreover, none of these vessels 
carries valves and the flow of blood is slow and often 
reversed. Phlebitis of any of these superficial ves- 
sels may lead to extension into the cavernous sinus. 
We all recognize that trauma with injury of the 
intima, infection, and stasis play the major rdéles 
when thrombosis results. For some good reason 
perhaps not well understood, but possibly to prevent 
respiration from exerting too sudden an effect upon 
intracranial pressure, the cavernous sinus has a 
peculiar construction.’ It is cut up into many 
contiguous compartments which must greatly im- 
pede the flow of blood. This may be excellent for 
the purpose of buffering the intracranial tension 
against sudden shifts due to respiratory changes, 
but it also creates a most admirable condition for 
the extension of thrombophlebitis. When an infec- 
tion is in the extremity, we are not brought face to 
face with the great extension of thrombosis unless 
there be a resultant oedema of the extremity or a 


‘Campbell, Edward H. The cavernous sinus: anatomical and clinical 
considerations. Ann. Otol., Rhinol. & Laryngol., 1933, 42: 51-63. 
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subsequent pulmonary embolus. But when the -x. 
tension occurs into such an important anatom -al 
part as the cavernous sinus, where the mechan :al 
arrangement of the sinus and the important str ic- 
tures lying near it call forth immediate clinical si; 1s, 
then it early assumes an alarming picture. he 
danger of such an extending phlebitis in relation to 
the face has long been recognized and surgeons h: ve 
learned to withhold mechanical intervention wher- 
ever possible. Surgery, by opening into vessels 
beyond the natural “‘walling-off” process, may per- 
mit bacteria to enter tributaries draining into ‘he 
sinus. As cavernous sinus thrombosis progresses, 
the extra-ocular muscles become paralyzed by in- 
volvement of the nerves lying in the sheath of the 
sinus, vision is lost from thrombosis of the ophthal- 
mic vein, and this is preceded by an ominous choked 
disc. 

There is no suitable therapy for cavernous sinus 
thrombosis, though one finds occasional reports of 
cases where almost superhuman surgery has seemed 
to save a life. Thus there is a report by Browder 
of Brooklyn? telling how, in the face of seemingly 
definite thrombosis of the cavernous sinus on one 
side, he opened the cranium and completely obliter- 
ated the cavernous sinus on the affected side by the 
use of electrocoagulation. This apparently stopped 
the progress of the infection and, though his patient 
lost the eye, life was saved. A similar extensive 
procedure has been proposed by Eagleton* recently, 
the approach to the sinus being through the eye. 
This author also reports successful cases. Less 
radical surgery has on the whole proved meddlesome 
and costly. In a series of 23 cases treated in the 
wards of the Peter Bent Brigham Hospital for serious 
infections of the lip, nose, or cheek—either carbuncle 
or cellulitis—there was a mortality of 30.4 per cent. 
In ro of these cases some simple surgical procedure 
was carried out. In this group the mortality was 
50 per cent against 21.7 per cent in the untreated 
group. And a study of the records showed no great 
difference in the cases. 

Prevention of such a complication is what we 
most desire and in view of the anatomical considera- 
tions it seems wisest to urge conservatism for ‘he 
moment in the treatment of spreading infections, 
arising in the lip, nose, or close to the eye, particu- 
larly if the streptococcus is the etiological agcnt. 
Such conservative treatment will consist of heat to 
the local part and general care to the patient. 


* Browder, E. Jefferson. Carbuncle of nose; ophthalmic vein phle’ tis; 
operation for cavernous sinus thrombosis; recovery. Report of a ise. 


The Laryngoscope, 1933, xliii, 829-830. 


‘Eagleton, Wells P. Cavernous sinus thrombophlebitis. New \ :k 
The Macmillan Co., 1926. 
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EXPERIENCES WITH TUBED PEDICLE FLAPS' 


Stir HAROLD GILLIES, C.B.E., F.R.C.S., F.A.C.S. (Hon.), Lonpon, ENGLAND 


Surgeon to St. Bartholomew’s Hospital, London; the London County Council; the Royal Air Force; St. Andrew's Hospital, Dollis Hill, London, 
and the North Staffordshire Royal Infirmary, Newcastle-under-Lyme 


TUBED pedicle flap is a type of 
\ delayed flap in the form of a tube in 
4 which the long edges are sewed to- 
« ver. It is thus completely separated from 
it ved except at the two attached ends and 
ist replaced, as is a delayed flap. As for all 
t. sof delayed flap the object of the proce- 
dis to induce a blood supply parallel to 
th long axis of the flap. The tubed flap 
is ferent from the other forms of delayed 
fl» in that it prevents any form of granu- 
la. on or scar tissue formation on its deep 
sui ace. 
was first described by Filatoff in 1917 
but the idea occurred to me quite inde- 
pe dently in the same year (3). Its immense 
us fulness was immediately recognized by 
m) colleagues in the War at Sidcup. It has 
siiice undergone many modifications and its 
ficld of usefulness has been extended. In the 
process its limitations have also been more 
accurately defined (4). 


GENERAL CONSIDERATIONS 


he rationale of the flap is to increase its 
longitudinal blood supply at the expense of 
the transverse, so that it can survive on the 
blood supply of one end only. The idea is by 
no means new and the original Tagliocotian 
(0) operation was a simple delayed flap. 
Other forms of delayed flap tend to produce 
considerable contraction from granulation tis- 
sue on the deep surface. The time factor is 
also different from that of the usual delayed 
flap as in my own experience I seldom, if ever, 
trust the blood supply at one end of the flap 
until a minimum interval of 3 weeks. Lymph 
stasis in the flap is also one to which consid- 
eration should be paid, some of the “tubes”’ 
undoubtedly show this condition, and if so, 
they can be left a further interval of time 
until the lymphatic circulation is established, 
their subsequent success as regards viability, 
adaptability, and cosmetic effect is consider- 
ably enhanced. In a long established tubed 


1Presented before the Clinical Congress of the American College of Surgeons Boston October 15-19 1034. 


pedicle, which has had many removes, great 
liberties can be taken with its blood supply. 


ADVANTAGES 


Its chief advantage lies in the readiness and 
safety with which large quantities of skin may 
be transported from a distance. The tubed 
pedicle having been successfully made, its size 
can be increased either laterally or longitu- 
dinally so that huge quantities of skin can safe- 
ly be transplanted. It is of particular use 
where no massive direct flap is available such 
as is usually used when body skin is trans- 
ferred directly to the arm or forearm. An- 
other of the characteristics of a tubed pedicle 
is that when once established its flexibility 
allows it to be twisted and turned in the most 
liberal manner without causing anxiety as to 
its viability. It lends itself to temporary 
attachment through an intermediate host. 

When the wrist is used as a means of con- 
veying a large abdominal tubed pedicle flap 
one has given it an additional mobile pedicle 
whose base may now be considered to be at the 
shoulder. The flap can therefore be carried to 
any position of the body from the sole of the 
foot to the crown of the head or to any inter- 
mediate portion. The use of the wrist as an 
intermediate host is a great step in advance 
over the caterpillar method. Its vability has 
already been stressed. As a cosmetic flap it is 
at least up to the standard of any other type of 
flap except in one or two specific restorations. 


DISADVANTAGES 


The chief disadvantage is the time factor, 
which includes the financial aspect. For 
example, the shortest time that an abdominal 
flap can be transported to the neck works out 
in practice as shown in Table I. 

Factors increasing the time. When flaps larger 
than, say 8 by 3 inches are required or when 
there are branch extensions of the flap some 
provision must be made for safeguarding the 
blood supply of these elongated masses such 




















Fig. 1. 
Upper lip, eyelids, and eyebrows also grafted. 


lubed pedicle flap for nose. Direct application. 


as making these tubed pedicles by stages, 
undermining, delaying, or partial division of 
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Fig. 2. 


Branched tubed pedicle for face: long acromio- 


pectoral type. Replacement of whole chin, upper lip, and 
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TABLE I.—TIME INTERVAL. 


ABDOMEN 
WRIST—-NECK TRANSPLANTS 


First Operation 
The making of the pedicle followed by 
Interval 3 we ks 
Second Operation 
Transfer one end to wrist followed by 
Interval 3 wecks 
Third Operation 
Detachment of other end from abdomen, 
half opening out of pedicle flap and 
transfer of this half to the neck fol- 
lowed by 
Interval 14 to 21 days 
Fourth Operation 
Separation from wrist and spreading out 
into the neck of the balance of the 
flap. 
Total time average 12 weeks 
The whole of this time need not and should not be 
spent in hospital. 


the end of the pedicle that is about to be 
moved. Further, the wrist is frequently in- 
serted into the middle of the flap rather than 
to one of its extremities, in order that the blood 
supply can flow equally to either end. All 
these minor variations require extra time and 
extra operation stages. The financial outlook 
therefore both for patient and surgeon is not a 
rosy one. The time factor required from the 


the whole of the left cheek. Separate nasal reconstruct! 
b, Branch pedicle for upper lip hidden behind pedicle. 
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Fig. 3. a, Iliac bone graft for mandible first grafted beneath extremity of tubed 
pedicle. b, Conveyance to mandible. c, Final result. d, Roentgenogram showing 


bone graft in position. 


surgeon is also serious, as experience shows 
that to hustle any of the stages leads inevitably 
to an eventual delay or disappointment. Many 
stages, however, can quite adequately be per- 
formed by a well trained junior. 

The other disadvantages of the flap are con- 
nected in my opinion with failure of the opera- 
tor to observe the principles of technique; thus, 
he may shorten the interval, he may misjudge 
the viability of the flap, he may sew it up too 
tightly, or in some other way interfere with 
its blood supply. ° If he fails to remove the 


fibrous tissue in the unrolling process, full 
functional cosmetic success will not be ob- 
tained. Disappointments may also occur ow 
ing to a faulty plan in the first place. 

If, however, the technique has been care- 
fully observed, both patient and surgeon will 
have a pleasant surprise in finding that the 
flap fits and looks well in its new bed. 


TECHNICAL DETAILS 


The plan. As I have stressed many times, 
an accurate diagnosis of the loss of skin should 
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Fig. 4. Excision of jaw and soft tissues of chin and lip 
by Mr. Gordon Taylor (London). Plastic repair by double 


first be made. Due allowance should be in- 
cluded in this estimate for the retraction or 
replacement of normal tissues into their 
normal position, when the scar has been ex- 
cised. Many experienced operators frequently 
fail to realize the full extent of the loss. A 
great help can be obtained in this diagnosis, 
as in any other, by comparing the sound with 
the unsound side of the body or comparing the 
damaged part with a normal one. A model is 
now made of the exact loss in sterilizable 
material. I have published recently a tech- 
nique for design of direct flaps which will be 
found eminently suitable for the tubed pedicle 
variety (5). 

It is as well to cut the flap very slightly on 
the liberal side so as to allow for a final excision 
of its margins; also for the ease of adaptation 
in certain situations an extra length of pedicle 
should be added to the flap proper. 

Some rules as to judgment of the proportion 
of these flaps must be given. Thus a flap that 
was 8 inches long and only 2 inches broad 
would, in my opinion, be dangerous to make 
at one sitting. Any flap of longer than 8 
inches of any width should not be made at a 
single venture. There enters the problem of 
the actual vitality of the skin of the patient 
under consideration. This is a factor in which 
only experience can assist in the decision. 

Incisions. Parallel incisions to the extent 
designed are made through the skin and sub- 
cutaneous tissues. Again judgment must 
come into play as to the amount of fat to be 
included both as regards the restoration 
required and the presence or absence of a 
large quantity of subcutaneous fat. In spare 


crossed tubed pedicles. Bone graft and trimming. Un- 
finished. 


subjects, for instance, the incision can be 
carried down to the subcutaneous fascia with 
advantage to the viability of the flap and to 
the rapidity and ease of its manipulation. 
In a fat subject, however, the inclusion of 
such a quantity would be deleterious to the 
final result and would make the future of the 
flap a matter of some difficulty and be of con- 
siderable immediate peril to its blood supply. 
A thought occurs to me in regard to blood 
supply in fat patients: that there is only a 
limited quantity of blood supply to an indi- 
vidual area, which in the presence of the fat is 
dissipated before it enters the skin. Conse- 
quently, in obese subjects I would issue this 
note of warning: to be more patiently con- 
servative than in the thin. The length of the 
primary tubing can also be varied according 
to the actual site from which the flap has been 
taken. Thus a flap in the oblique inguinal 
region or one more vertically parallel to the 
main vessels of the abdominal wall can be cu 
with a greater margin of safety than one whi 
crosses the middle line either above or below 
the umbilicus, or traverses the middle line 
the chest. Flaps whose base lies in the regi 
of a natural anastomosis such as the acrom 
can, therefore, be cut with confidence. 

Sites. The common donor sites are t 
oblique inguinal, single or double; the verti 
abdominal; the acromiopectoral, single 
double; the less common sites are the nec 
the back of the shoulder; the outer aspect 
the arm; and the outer and anterior aspe: 
of the thigh. 

Suture. As the skin edges are rolled toget! 
there is a tendency for fat to protrude. 
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Fig. 5. Example of branched 
pedicle. The branch is for the 
upper lip, the extremity for the 
nose, and the neck portion for 
the cheek. 
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Fig. 6. Example of one pedicle flap (temporal artery) 
conveying another tubed pedicle (acromial) to the nose. 


should be trimmed with scissors and as the 
suture progresses the action of the thumb in 
advance of the suture will effectually prevent 
the interpolation of fat between the skin 
edges. After the flap has been cut and its 
undersurface carefully examined for bleeding 
points, a decision is made as to how much of 
the flap can be tubed without undue tension 
at either end. A fine hook is passed through 
the skin at the commencing point and the 
skin of that side dragged through into juxta- 
position with the corresponding point on the 
near side. A first interrupted suture is placed 


a 


Fig. 7. a, Transference of abdominal tubed pedicle to 
neck via the wrist. Typical method. b, The first implant 


b 
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Fig. 8. Acromiopectoral flap—special method for nose. 
Upper right photograph shows acromial end of pedicle 
attached to palmar aspect of wrist. 


~~. 


c 
to the neck. c, The new neck with an extra piece let 
the chin to cure the drag of the mouth. 
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a, Severe burn of half the face. b, Restoration by 
val tubed pedicle. c, Double temporary attach- 


io. Bilateral 
nent to wrist. 


abdominal pedicle with central 
The opportunity was taken of im- 


_ Fig. 11, Example of vertical abdominal pedicle includ- 
ing the umbilicus for whole face replacement. 


and held as a stay. A similar procedure is 
adopted at the other end. The two edges of 
skin are now presented to the operator and 
may be sutured with ease. If the flap is to be 
used in an exposed position it is well to make 
this suture with a subcuticular stitch, using 
an eyeless needle. At all times avoid damag- 
ing the skin with dissecting forceps. 


EXPERIENCES WITH TUBED PEDICLE FLAPS 


c 


ment to wrist for convalescent purposes. d, Artificial eye 
socket on glasses. 


planting this pedicle into a scar which was present at the 
base of the thumb. 


Fig. 12. Bilateral abdominal pedicle for. avulsion of 
scalp, implantation of both extremities to back of wrist. 


Closure of the secondary wound. A decision 
now has to be made as to whether the wound 
can be closed by direct approximation beneath 
the pedicle or not; such a closure is usually 
available in the abdominal wounds as well as 
in the acromiopectoral. Free undermining of 
the surrounding skin and positioning of the 
thigh or the arm will materially aid this clo- 
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a 


c 


Fig. 13. a, Loss extending from the upper arm to below 
the elbow. b, Repair of inner aspect of arm by direct flap. 
Note the tubed pedicle extension thereof. c, Showing part 





Fig. 14. A huge tubed pedicle flap from outer aspect of 
buttock and thigh to make skin clothing for damaged leg. 





b 


Ragor Gra 


Tubed 
Pedicle. 
Flap. 





of direct flap. d, Showing use of tubed pedicle to form 
elbow skin. Razor graft being used for the outer aspect of 
the arm. 


sure. Deep catgut sutures relieve the tension 
and interrupted silkworm sutures are placed 
through the skin. 

At the place where the tubed pedicle |caves 
the abdomen, at either end will now be {ound 
a triangular raw area. There will likewise be 
found a similar raw area in the abdominal 
wound. The apices of the two triangle. are 
approximated by a special suture. The n. edle 
is passed through the skin of one side o the 
abdominal edge, emerging in the subcuti. ilar 
area. It is continued as a subcuticular + tch 
first down one side and then up the oth of 
the apex of the tubed pedicle triangle; fi «lly 
it emerges opposite its entrance at the ex 
of the abdominal triangle. When tied. he 
two triangles are accurately approxim: <d. 
When there is no possibility of a satisfac ry 
secondary closure the raw area may be it 
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Fig. 5. a, Right inguinal 
tubed edicle flap applied di- 
rect t inner aspect of thigh 
for se. re traumatic loss. b, 
Pedicl. lengthened across the 
abdom » to left iliac crest, note 
the un vilicus in flap. c, After 
3mont sinterval this very long 
pedicle livided and spread over 
remain ng raw area. d, Note 
final p:sition of umbilicus. e, 
The se ondary repair. 


c 


to granulate or be grafted with a free razor 
graft. 

There are certain modifications of technique 
for very large or very broad flaps. The size of 
the amount that may be tubed at the first 
intervention has already been indicated. If 
further skin is required the tubing process 
may be continued at the end of 10 days to a 


- fortnight. The same remarks apply on the 


occasions when a branch tube is run sideways 
from the main tube. When the flap is very 
broad, it may frequently be found advisable 
to make a square-ended implantation into 
the forearm as the first stage and to follow 
this up by tubing the broad flap 14 days later. 

Dressing. Further to safeguard the second- 
ary closure the skin is treated with mastisol 
and gauze applied from side to side beneath 
the pedicle. Two gauze rolls are now placed 
parallel to the tubed pedicle to safeguard it 
Irom any undue pressure and yet to allow of 
Inspection for the presence of hematoma or 
the progress of the circulation. 


EXPERIENCES WITH TUBED 


PEDICLE FLAPS 





d c 


A pedicle should be examined the same eve- 
ning and at frequent stages. Any haematoma 
should be freely expressed, and if the vitality 
of the flap be endangered for any reason, warm 
saline dressings should be applied at very fre- 
quent intervals. At all stages massage of the 
flap is of considerable value. 


THE FIRST REMOVE 


For a simple pedicle of not more than 8 
inches it should be possible to detach one end 
after an interval of 3 weeks. This time will 
have to be increased if there has been any 
hitch or if the pedicle is of greater dimension. 
In severing the end designed to be moved 
first, care must be taken not to include any 
considerable portion of skin which was not 
tubed in the first instance and is therefore 
devoid of an already established longitudinal 
blood supply. If insufficient of the flap has 
been ‘‘tubed” at the first occasion the extra 
bit must either be “delayed” or further 
“tubed” prior to its being cut off. The raw 
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Fig. 16. Use of thigh as intermediate 
host for transference of abdominal pedicle 
to opposite leg. 


end of the pedicle is now free in the air and is 
approximated to its next home. When the 
process is direct such as in an acromiopectoral 
flap to the cheek or nose, just so much of the 
pedicle is opened out as is convenient for the 
restoration or safe from a blood supply point 
of view. For instance, it is not usually safe to 
open a pedicle more than half its length. When 
the free end of the pedicle is to be grafted into 
an intermediate host, as the wrist, very little 
of the pedicle need be opened out, say 1 inch. 

The opening out process. The pedicle flap is 
held in the hand with the seam uppermost 
and the extremity of the raw area retracted 
with fine hooks by an assistant. The seam 
being kept central, a fine knife is used to 
excise or incise this seam until the pedicle 
opens out. It is essential that the opening out 
of the pedicle should be done on the same 
line as that in which it was closed. 

The blood mark. A convenient method of 
design for implanting the open end of the 


pedicle is by squeezing it, say, on the back of 
the wrist to which it is to be attached. This 
makes a blood mark of the exact size o/ the 
raw area of the pedicle. If now half oi this 
blood mark be turned backward toward the 
pedicle the two areas when sutured tog«ther 
should be approximately equal. Again care 
must be taken to prevent hematoma forma- 
tion. In addition to tying the vessels, it ‘s as 
well to put in two deep catgut suture: to 
approximate the fat of the two areas. ( are, 
even in this maneuver, must be taken _ ‘so. 
for I have known quite a number of cas: « in 
which their presence has constricted the |) 10d 
supply to part of the flap. Suture of the <in 
edges of this stage is usually by interruj: <d, 
occasionally by blanket, method. 
SECOND REMOVE 
The second of the two original attachm ts 


of the flap is now divided. If the pedicle! of 
reasonable proportion that end of the p 
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r 
Fig >. Neck pedicle including active platysma lifting 
a we by voluntary contraction. 
may »¢ divided in a similar manner to the 
first. out if unduly large or not fully “tubed,’ 


the ..tra precautions noted before must be 
take. The interval of time between the first 
and cond remove must not be less than 3 
week : before final division. In a simple case, 
by ‘he direct method from the acromial 
region, a pedicle can be carefully opened by 
excising its little joining scar, and the whole 
flay embedded into its final position. More 
commonly it is wise not to open the whole of 
the pedicle at this stage but to leave some 
minor adjustments for a future occasion. 
When an intermediate host has been used the 
second remove corresponds in all particulars 
to the first by the direct method, while the 
third, after an interval of 2 to 3 weeks, is 
carried out similarly to the final stage of the 
direct. Should there be for any reason any 
long delay, say 2 or 3 months, in between any 
of the stages, the subsequent maneuvers will 
be all the easier. 

Variations. When the patient is in no hurry 
and finds the fixation of his arm to the abdo- 
men irksome, at the end of the second stage, 
instead of bringing the free end of the pedicle 
up to the neck or face, it may be implanted 
into the forearm alongside its fellow, where it 
can rest happily to await the return of the 
patient, or perhaps the surgeon, from a holi- 
day. When the pedicle is very large, bilateral, 
or has a branch pedicle attached, it will be 
found convenient to attach the wrist to the 
opened out middle portion of the pedicle. This 
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Fig. 18. Example of central necrosis due partly to 
crossing mid-abdominal line. 


enables the blood supply from the wrist to 
wander evenly through to the extremities of 
the pedicle; and when such a pedicle is taken, 
say, to the neck, two free ends are available 
attached by their middle to the wrist. The 
free ends are, therefore, sewed to the back of 
the neck and the final stage made when the 
wrist is detached from the middle of the 
pedicle. Warning must here be given that in 
such a central attachment of the pedicle to the 
wrist, the implantation must be very near the 
wrist joint or back of hand, if that pedicle is 
going to be used for the neck (see Fig. ro). If 
the center of the pedicle is allowed to be 
attached further up the forearm, a number of 
troublesome complications are likely to occur. 

A broad attachment of the pedicle to the 
radial border of the forearm is indicated only 
in cases of repair of one side of the face above 
the mandible. 


EXPERIENCES COMMON AND UNCOMMON 


Tubed pedicle flaps have been used by me 
for the successful closure of a pharyngeal 
fistula, to form the outer covering for hypo- 
spadias repair, for the repair of the penis after 
phagedenic ulceration and after accidental 
avulsion of its skin, for vesicovaginal fistula, 
and by other surgeons for other unusual con- 
ditions. I have designed a tubed pedicle for 
remaking of a breast after amputation. In 
one tubed pedicle of the neck I included the 
platysma muscle with its nerve supply intact. 
The curious phenomenon of this patient being 
able to raise a weight by voluntary contrac- 
tion of the pedicle is an interesting study. 
Branch pedicles have been used, either direct 
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acromiopectoral or abdominal via the wrist, 
for such conditions as both sides of the scalp 
and forehead, the forehead and nose, the 
cheek and chin, or the cheek and upper lip, 
and for a complete neck. On three occasions 
pedicles have been implanted into another 
pedicle as its intermediate host, a particularly 
good one being the turned down temporal 
artery flap attached to an acromial. A most 
remarkable study in viability of these flaps 
occurred in a case in which two long pedicles 
were joined end to end. When one end was 
finally detached, the circulation from the 
upper end of the first pedicle was entirely 
adequate to penetrate through a very poor 
joining scar right to the extremity of the 
second pedicle. It is found convenient occa- 
sionally to criss-cross two pedicles or to cross 
over the free ends of a long pedicle. These 
maneuvers are dictated by expediency and 
opportunism. A special method of making 
the nose from an acromiopectoral flap is to 
detach the acromial end and to suture it to 
the palmar aspect of the opposite wrist in 
such a way that when the back of the hand is 
placed on the forehead the pedicle will be 
hanging straight down the nose with its 
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joining seam facing backward. Exai ples 
could also be enumerated of transferrin. the 
pedicle via the wrist to the knee or lowe: and 
of using the opposite thigh as an interme iiate 
host for areas below the knee. One © the 
longest pedicles I have ever made went ‘rom 
side to side of the abdomen, includin;: the 
umbilicus. It was “tubed”’ in two stage... the 
second stage after the first implantation had 


been successfully grafted into the thigh, 
After the second half had been ‘‘tubed”’ the 
flap extended from the region of the inner 
condyle of the right femur to the left iliac 
crest: about two-thirds of it being in the air. 
The umbilicus was seen to adorn its middle 
and eventually to end up somewhere above 
the knee, an unusual place in which to carry 
the navel. , 
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Discussion 


Dr. CHarLes G. Mrxter, Boston: We are all 
doubtless familiar with Sir Harold Gillies’ work in 
plastic surgery. His accomplishments in reconstruc- 
tion of severe facial injuries was one of the outstand- 
ing contributions of the War. It was he who pop- 
ularized the transference of large areas of skin 
obtained from distant locations by the tube graft 
method and placed it in the hands of the profession 
as a most useful procedure. Formerly, in my service 
at the Children’s Hospital I had an opportunity of 
using this method freely and with satisfaction, 
chiefly in the correction of deformities following 
burns. In large part these deformities occurred in 
girls, due to the inflammable nature of their dresses. 
Contractures of the extremities, axilla and in par- 
ticular the neck, have yielded eminently satisfactory 
results under this method. In late years, the better 
understanding of the Z method of utilizing the scar 
tissue web has, to an extent, supplanted the tube 
graft, but in broad contracted cicatrices the latter is 
the method of choice, in my opinion. 

The use of the tube graft has not been invariably 
successful in my hands. Ischemia is the most potent 
cause of failure. Too great length in comparison to 
the width of the rectangular flap raised for construc- 
tion of the tube, too tight suture about the enfolded 





subcutaneous tissue and too early transference of 
one end to its new location are among the causes of 
diminished blood supply. 

In my experience, relief of the broad contracting 
scars of the neck following burns is most satisfactor- 
ily obtained by the tube graft method. The lesion 
usually occurs in girls and the choice of site from 
which to make the transfer with a minimum of 
visible scarring is difficult, as no one can foretell 
how far the present trend in feminine fashions may 
ultimately lead its votaries. The lower lateral a: pect 
of the chest wall seems the most suitable situa ‘ion 


In conclusion I should like to express t: Sir 
Harold our sincere appreciation of his brilliant | ork 
in this field and thank him for his kindness in pre- 


senting his views on the subject tonight. 


Ernest M. Da.anp, M. D., Boston: The dev »p- 
ment of the tube pedicle graft has solved many as- 
tic problems. The speaker has been too mode in 
regard to his part in the origin and developme: of 
this method. It is he who has put it into practice nd 
he who has had the courage to try out new app °a 
tions for its use. 

In selecting a site for the graft it is essenti: to 
remember whether the skin used is going to grow ir 
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GILLIES: EXPERIENCES WITH TUBED PEDICLE 


If the graft is going to become a lining for a 
it is essential that there be no hair on it. If 
ft is to form a covering for a man’s cheek it is 
le that there should be hair on it. 


+ of us have had cases in which we have used 


e pedicle graft successfully. Some of us have 

lures. I wish to point out some of the reasons 

se failures. 

he tube has been made too long in proportion 

idth. Sir Harold sets 8 inches for the maxi- 

ngth, but then only if conditions are ideal. If 

ill 3 inches of width is available, the length 

e less than 8 inches. 

he tube graft has been too narrow. 

oo much fat has been used in the flap The 

iges should come together without tension. 

ich fat will cause eversion of the skin edges. 

condary swelling and lymph stasis will shut 

circulation and the flap will die. 

oo little fat in the flap will likewise cause 
In a patient with no subcutaneous fat, the 

method is probably not the best. 


FLAPS 303 


5. The flap has been cut too close to the midline 
or has crossed over the midline. Occasionally a flap 
may be constructed that crosses the midline, but it 
should be made slowly and not made too long at the 
first stage. 

6. Infection will produce necrosis and scarring and 
interfere with the circulation. 

7. The dressing may be applied too tight over the 
tube pedicle flap. This may cause thrombosis and 
necrosis. 

8. The transfer of the flap may be made too early. 
Three weeks is usually early enough, unless the flap 
is very short. 

g. Finally, in moving the graft to its new position, 
I find that tissue that has been heavily irradiated 
makes a very poor host. In fighting the irradiation 
reaction, all the collateral circulation has been called 
on. Asa result, little circulation goes into the graft 
and healing, if it occurs at all, is delayed. 

If a few of these precautions are followed, I am 
sure that we shall all be satisfied with the results 
which we obtain. 
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Paye dawa, canker; Payeuv, to eat. 


AINCE Cullen’s arresting description of 
his experience with a particularly stub- 
born infection following incision of an 

abdominal wall abscess, presumably appen- 
diceal in origin, numerous similar experiences 
have been frankly and courageously recounted 
by perhaps somewhat chastened surgeons. 
The picture is much the same in each instance: 
following drainage of an abscess, whether of 
the abdomen or chest (Fig. 1), there has 
occurred a slowly but insidiously progressive 
destruction of the skin, before which the sur- 
geon has for a time stood completely helpless, 
baffled because none of the usual and known 
bactericidal agents—chemical or physical— 
seemed to have the slightest influence in con- 
trolling the infection, and served only to strike 
terror to the patient through their extreme 
painfulness. No other experience is calculated 
to be so effectively humiliating, nor likely to 
fill one with a greater sense of futility, as to 
see the precious covering of the body, in spite 
of anything one may do, slowly but surely 
recede before the relentless advance of invad- 
ing organisms. They seem literally to “eat” 
away the skin. The disease is characterized 
by a remarkable chronicity. Until its final 
stages it is not fulminating, nor unusually 
prostrating; following the development and 
drainage of the initial infection, it is usually 
not attended by severe constitutional symp- 
toms. But, inexorable in its advance and ap- 
parently inevitably progressive, it is completely 
demoralizing to a patient who, in full possession 
of all his faculties, is subconsciously aware of 
the helplessness that weighs heavily upon his 
attending physician. Ordinarily, nature is 
very kind in dulling the sensorium of the 
acutely and gravely ill patient so that little 
remembrance remains of a particularly trying 
period. In this disease the patient shares the 
apprehension of the doctor, and too often his 
morale is completely broken. He awaits the 
dressing with terror and begs to be let alone. 


He prefers death to the harrowing experienc: 
of the daily dressings. Fortunately, Cullen’s 
opportune rediscovery of the cautery and 
Baer’s courageous application of maggots in 
combating stubborn infections have provided 
a very satisfactory way out. The problem is 
to recognize the lesion and to apply the proper 
therapy at the right time. 

An analysis of the recorded cases reveals 
some instructive facts. By far the greater 
number have followed the drainage of intra 
abdominal abscesses usually appendiceal in 
origin. The accompanying table (Table I) 
presents a brief résumé of the recorded experi- 
ences: Sixteen cases followed the draining of 
a ruptured appendix; one case followed a 
cecostomy for carcinoma of the sigmoid; an 
other followed drainage of a subphrenic ab- 
scess complicating a perforated duodenal 
ulcer; another followed drainage of an encap- 
sulated empyema complicating appendectomy 
with drainage; another followed drainage of 
an empyema complicating a pulmonary ab- 
scess; one case followed drainage of an empy- 
ema complicating pneumonia; one case fol- 
lowed the draining of an abscess of the breast; 
and one case followed an infection of the 
abdominal wall in a gardener subject to con- 
tact with organisms found in the soil and in 
fertilizers. 

The last named case deserves more compre: 
hensive comment: Luckett in 1909 advocated 
and performed cautery excision for a spread 
ing phagedenic ulceration of the abdominal 
wall. The patient was a gardener who had 
picked a small pustule with his fingernail: 
within 10 days an ulcer 514 by 10% inches 
had developed over the abdomen with aston 
ishing rapidity and much pain. Excision o/ 
the edges by the Paquelin cautery was follow 
ed by prompt healing. The cultures yieldec 
only a Staphylococcus aureus both in the 
aerobic and anaerobic cultures. The hospita! 
pathologist, Dr. Humphreys, made the fol 


‘Presented in the symposium on the “Treatment of Infections” before the Clinical Congress of the American College of Surgeons, Boston, 
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Fig. 1. 
empyema complicating a pulmonary abscess (Christopher). 


lowing arresting suggestions: “In my opinion, 
the infection probably belongs to the hetero- 
geneous Class, known as soil or dirt infection, 
to which belongs chancroid, phagedena, malig- 
nant cedema, etc. The organisms of this class 
in general are anaerobic spore bearers, in- 
habiting rich soil, etc. Owing to the difficul- 
ties of artificial cultivation, their specific char- 
acters are but little known. The staphylo- 
cocci are probably of only secondary signifi- 
cance.” 

The following 4 cases are added to this 
growing list of experiences with a slowly but 
irresistibly advancing infection, which as yet 
remains somewhat obscure in its origin, which 
is peculiarly resistant to all forms of therapy, 
but which yields to cautery débridement, 
when applicable, and to maggot therapy. 


CasE 1. M. S., aged 25, a single female, while 
working in a garden, in December, 1930, developed 
a blood blister on the palm of the left hand. The 


Remarkable progressive ulceration of thoracic wall following drainage of 


blister was opened, but was not dressed, and she 
continued her work with fertilizers and soil without 
protection of the wound. This healed after tempo 
rary soreness, but 2 months later a tender mass 
appeared in the left axilla, which was incised and 
drained on February 6, 1931. The culture is said 
to have yielded a streptococcus. Due to non-healing, 
a second incision was made in April for the evacua 
tion of pus and the removal of necrotic gland tissue. 

The discharge of pus continued, however, and the 
wound, instead of improving, grew larger. When 
first seen on July 21, 1931, 8 months after the be 
ginning of trouble, there was a dirty looking wound 
about 6 by 4 centimeters with an abscess cavity 
leading up underneath the pectoral muscle toward 
the apex of the axilla. The 2 incisions made 3 and 
5 months previously were unhealed and discharging 
pus. The edges of the wound were distressingly 
painful to all the known antiseptics, most of which 
had been given a trial and found ineffectual. 

Direct sunlight, irrigation with 5 per cent salt 
solution, and the occasional application of Berwick’s 
dye during the next 2 months caused slight but 
definite improvement. Slow progress prompted ad 
mission to the hospital on September 15, 1931. 
At this time the red cells numbered 4,180,000; 











306 SURGERY, GYNECOLOGY AND OBSTETRICS 


. 





p 
r 


a b 


Fig. 2. a, December 19, 1931. Appearance of axillary 
wound to months after incision of abscess. Note the pro- 
gressive ulceration below the incision and the secondary 
ulceration posteriorly. b, October 4, 1932. Complete 
healing without fibrous contraction. 


hemoglobin, 95 per cent; and the white cells 13,600, 
of which 79 per cent were polynuclears, 12 per cent 
lymphocytes and 8 per cent large mononuclears. 

Cultures on October 12 from the original wound 
disclosed a pure growth of hemolytic streptococci. 

Under observation an instructive development 
occurred. Below and posterior to the original 
wound, in an area bathed by pus, there appeared a 
small pustule which looked like an ordinary hair 
follicle infection. After discharging a central slough 
or core, the resulting wound spread slowly but 
insidiously through a gradual necrosis of the wound 
edge until it was 3 centimeters in diameter. Subse- 
quent cultures showed, in addition to the hemolytic 
streptococci, the presence of the Staphylococcus 
aureus and a non-virulent diphtheroid bacillus. 
Special cultures from beneath the undermined skin 
established the absence of anaerobes. 

During a 6 weeks’ stay in the hospital, the treat- 
ment consisted of forced nourishment, rich in vita- 
mines, irrigation with hypertonic salt solution and 
the daily exposure to the quartz lamp. For a few 
days on one occasion, an erysipeloid blush spread 
forward from the wound over the left breast, but 
subsided rather promptly. The administration of 
50 cubic centimeters of anti-streptococcus serum pro- 
duced a violent reaction at site of injection in the 
left thigh, but no sloughing occurred as in the 
Arthus phenomenon. Following her discharge from 
the hospital on October 26, 1931, the patient under- 
went treatment of the wound with a bacteriophage 
for 8 weeks without improvement. 

The patient was readmitted on December 18, 
1931, for the purpose of undergoing treatment with 
maggots. Inthe meantime the 2 wounds had spread 
slowly but gradually through an advancing necrosis 
of the skin edge (Fig. 2). The denuded surface was 
covered with a dirty looking pus, the edges were 
slightly raised, infiltrated and firm, undermined for 
about 4 millimeters, and of a dusky bluish discolora- 
tion fading through red into the normal color about 
1 centimeter from the edge. There was no macro- 
scopical gangrene or necrosis. 


One thousand maggots were introduced into the 
wounds on December 19, 1931, and a second lot of 
1,000 on December 24. These caused a violent 
reaction in the tissues, as shown by marked oedema 
and considerable purulent discharge. The tempera- 
ture rose to 40 degrees C. and liberal doses of panto- 
pon, alternating with sodium amytal, were necessary 
to keep the patient comfortable. The violent reac- 
tion in the wounds, the high fever and the great 
discomfort prompted removal of maggots on Decem- 
ber 26. The oedema and fever promptly subsided 
and the wounds showed marked improvement. 

On December 31, 1,000 maggots were again intro- 
duced into the wounds, but removed on January 3. 
The patient was dismissed on January 6, the wounds 
looking very much improved. 

On March 7 the patient was re-admitted because 
of the persistence of a deep axillary wound. The 
superficial ulceration posterior to the axillary wound 
was healed. One thousand maggots were introduced 
into the axillary wound on March 7 and removed on 
March 11. Temperature rose to 39 degrees C. but 
dropped promptly on removal of the maggots. The 
patient was discharged on March 12, and re-admit- 
ted on April 16 for the fifth and last introduction of 
maggots On July 18, 19 months after the inception 
of the infection, she reported for observation com- 
pletely healed. 

On September 23 the patient re-entered the hos- 
pital for a brawny induration of the axillary scar, 
which had followed overexertion of that arm in a 
tennis game. An abscess broke spontaneously, from 
which both the Staphylococcus aureus and the 
hemolytic streptococcus were recovered. Prompt 
healing occurred after evacuation of the abscess. 

On January 16, 1933, the patient re-entered the 
hospital for an exactly similar reaction in the scar 
following heavy work in the garden. An abscess 
was incised which again yielded both Staphylococcus 
aureus and hemolytic streptococci. Complete heal- 
ing followed, and no further trouble has developed. 


An axillary abscess followed a small blister 
of the left hand, which had been opened and 
exposed to animal fertilizer. In the original 
culture only the hemolytic streptococcus was 
recovered. After 11 months of progressive 
enlargement of the axillary wound and the 
development of a secondary ulceration of the 
chest wall, from which the hemolytic strepto- 
coccus and the Staphylococcus aureus were 
recovered, the wounds were treated by the 
introduction of maggots on 5 occasions in a 
period of 4 months. Healing was not com- 
plete until 19 months after the initial lesion 
had occurred. 

On two subsequent occasions 2 and 6 
months after complete healing had occurred, 
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Fig. 3. a, September 3, 1932. Progressive ulceration of abdominal wall following 
simple appendectomy 19 months previously. Note undermining of vulva. b, April 
26, 1933. Re-epithelialization of abdomen by successive skin grafting following 
cautery débridement. Granulating areas still present in both inguinal regions involv- 
ing femoral vessels. x, Site of erosion of left femoral artery. y, Site of incision for 
ligation of external iliac artery on April 3, 1933. 


the trauma of effort initiated an abscess in 
the healed scar, from which organisms were 
obtained exactly similar to those presumably 
responsible for the initial lesion. In spite of 
the presence of both these organisms, healing 
occurred without delay following evacuation 
of the abscess. 


CasE 2. M. W., aged 42, housewife, was operated 
upon February 6, 1031, for a fixed pelvic mass, 
which was found to be an ectopic kidney. An ap- 
pendectomy was performed through a lower midline 
incision. This incision broke down, the edges became 
undermined, and despite numerous and varied forms 
of treatment, a gradually increasing ulceration of 
the abdominal wall developed. This treatment in- 
cluded irrigation with hypertonic salt solution, 
Dakin’s solution, hydrogen peroxide, mercuro- 
chrome, the administration of potassium iodide and 
salvarsan, the use of the quartz lamp, sun baths, a 
staphylococcus-streptococcus bacteriophage, mag- 
gots in the wound, transfusion from an immunized 
donor, and a high vitamine diet. 

On December 30 an incomplete cauterization of 
the wound with excision of overhanging edges of 
skin was performed, and again on February 5, 1932. 
Gradual extension of the ulceration occurred, how- 
ever, until the patient was admitted to the Stanford 
Hospital on September 2, 1932, 17 months after a 
simple appendectomy and the inception of the 
infection. 

On admission, the patient looked drawn and pale. 
She was exceedingly apprehensive, and fearful of 
what would be done to her very painful wound. 
Her temperature was 38.5; pulse 120; respiration 22; 


hemoglobin 50 per cent; red cells 2,500,000; white 
cells 15,550; polynuclears 82 per cent, (47 per cent 
banded, 35 per cent segmented), lymphocytes 12 
per cent, large mononuclears 4 per cent, eosinophiles 
1 per cent; blood pressure 98/68; urine normal; 
weight 92 pounds, average weight 142 pounds. 
The condition of the abdominal wall is shown in 
Figure 3. The actual wound measured 23 by 17 
centimeters, but the edges on all sides were under 





ry ie 4 . “ 





Fig. 4. Case 2. August 16, 1934. a, Appearance of 
wound 334 years after inception of infection. Note in 
creased involvement of both inguinal regions, resulting 
finally in a fatal hemorrhage from the right femoral artery. 
b, Progressive ulceration of left lower leg following abscess 
of heel due to infected arterial embolus incident to ligation 
of left femoral artery. 
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Fig. 5. 


wound 7 months following evacuation of abscess secondary 


a, September 6, 1933. Appearance of axillary 
to abrasion of finger. b, Appearance of secondary lesion 
above elbow showing the characteristic appearance of 
cedematous granulation tissue in center, and undermining, 
discoloration, and necrosis of skin edges. 


mined for 4 to 6 centimeters. The flap of skin and 
subcutaneous tissue overlying the undermining was 
in certain areas 2 centimeters thick. The undermin- 
ing process extended well under the labia. 

A blood culture was negative. The cultures of the 
wound showed the presence of Staphylococcus aur- 
eus, hemolytic streptococci (beta Brown) and par- 
tially hemolytic streptococci (alpha prime Brown). 
Cultures from beneath the undermined skin on spe- 
cially prepared media established the absence of 
anaerobes and fungi 

On September o, 1032, an extensive cautery dé- 
bridement of the wound was performed by excising 
all areas of overhanging skin. The labia were almost 
entirely removed. The surface of the wound was 
lightly touched with the hot cautery. A dishearten- 
ing feature was the extension of the infection into 
the region of the femoral vessels in both groins, thus 
preventing cauterization of the wound in these areas. 
\ transfusion was given at the end of the operation. 


On September 13 the red cells numbered 4,280,- 
ooo; hemoglobin 53 per cent; white cells 12,000; 
82 per cent polynuclears (70 banded, 12 segmented). 
On September 29 the white cells numbered 9,100, 
polynuclears 64 per cent (banded 17 per cent, seg- 
mented 47 per cent). Under saline and Dakin’s 
irrigations, the wound improved, and on October 4 
the first skin grafting was performed, 82 small deep 
grafts being applied to the granulation surface. On 
October 25, 132 more grafts were applied, and on 
November 5, 93 more were applied. 

A high fever for 3 days on December 10 to 22 led 
to a blood culture which was positive for Staphylo- 
coccus albus. A blood culture in a week’s time again 
yielded the same organism. The fever then sub- 
sided. A transfusion was performed on January 4, 
1933, from an immunized donor. More skin grafts 
were applied on January 15. 

By February 16, the abdomen was epithelized, 
but there was considerable undermining of the skin 
of the left thigh extending down from a sinus tract 
immediately over the left femoral vessels. This over- 
hanging undermined skin was excised on February 
16, followed on March 7 by skin grafting. 

On March 27 began a series of episodes which 
eventually led to death 1% years later. Within 3 
days several massive hemorrhages occurred from 
an aneurysmal erosion of the left femoral artery. 
On April 1, a transfusion was given. On April 3, 
the left external iliac artery was ligated through a 
clean area above the left superior iliac spine, follow- 
ing which all bleeding ceased. A transfusion was 
given at the end of the operation; April 13, trans- 
fusion; April 26, transfusion; May 2, transfusion. 
On May 4 the hemoglobin was 76 per cent. 

On May 21, though not completely well, the 
patient returned home at her own request. Small 
discharging wounds were still present in both groins 
over the femoral vessels. The patient was instructed 
to take baths in hypertonic salt and in the sun. 

In August all teeth were removed for multiple 
abscesses. 

The patient was re-admitted December 16, 1033 
for excision of undermined skin surrounding many 
sinuses in the left inguinal region. The red cells 
numbered 4,000,000; hemoglobin 85 per cent; white 
cells 20,120: 79 per cent polynuclears,(73 per cent 
banded, 6 per cent segmented). Cultures at this 
time vielded the Staphylococcus aureus, a diph- 
theroid bacillus, the Bacillus subtilis, and the hemo- 
lytic streptococcus. On December 27, maggots were 
introduced into both inguinal wounds, but for some 
reason they refused to remain in the wounds. The 
pabulum was apparently not to their taste. On 
January 26 repeated massive hemorrhages from the 
site of the former erosion of the left inguinal artery 
necessitated ligation of the artery and division be- 
tween ligatures. Culturcs at this time showed a 
growth of Staphylococcus aureus, hemolytic strep 
tococcus (beta Brown) and Bacillus pyocyaneus. 
Unfortunately, the ligation of the artery had to be 
done in a pus soaked field and immediately after 
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the operation the patient complained of a painful 
heel. On March 21, 2 months later, a small abscess 
was opened on the heel, which was apparently pre 
cipitated by an infected arterial embolus at the time 
if the above ligation. Cultures from this secondary 
ibscess showed a growth of the hemolytic strepto- 
occus only. The entire left leg was greatly swollen 
ind showed a marked glossy ocdema over the thigh, 
eg and foot. April 14, 1934, transfusion. On May 
8, excision of undermined skin and_ sloughing 
\chilles tendon on left was performed. ‘The left 
ot was practically useless. 

On June 4, the red cells numbered 4,600,000; 
emoglobin 58 per cent; and white cells 12,000: 
6 per cent polynuclears (10 per cent banded, 76 
er cent segmented), 12 per cent lymphocytes. 

On June 6, excision of the undermined skin of the 
{t calf and of the advancing necrosis of the Achilles 
‘ndon was repeated; July 5, further excision of 
ndermined skin of the left calf; it had now reached 
ie knee along the intermuscular septa. 

On July 8 a massive hemorrhage occurred from 
ie right femoral artery, which was temporarily con- 
‘olled by pressure. On July 31 another exsanguinat- 
ig hemorrhage necessitated the ligation and divi- 
ion of the right femoral artery and vein. Transfu- 
ions were performed on August 2, August 6, and 
\ugust ro. On August 12 a markedly firm oedema- 
ous swelling of both thighs and legs developed 
Fig. 4). Death occurred on August 17, 334 years 
iter the beginning of the infection. 


In spite of heroic efforts to control an infec- 
tion which began in an abdominal wound 
following a simple appendectomy, no head- 
way was ever made in the region where the 
infection had invaded the inguinal glands and 
vessels. A bacterial destruction of the left 
femoral artery resulted in exsanguinating 
hemorrhages for which the left external iliac 
artery was ligated. Months later the same 
vessel again burst forth with terrifying hemor- 
rhages for which the femoral artery itself was 
ligated and divided at the site of bleeding. 
Severe massive hemorrhages from an eroded 
right femoral artery finally resulted in death. 

Although the hemolytic streptococcus and 
the Staphylococcus aureus were always re- 
covered from the original wound, only the 
streptococcus was recovered from the abscess 
initiated in the left foot by an infected arterial 
embolus following ligation of the left femoral 
artery in a pus-soaked field. This secondary 
lesion spread slowly but insidiously up the 
leg, with gradual undermining of the skin and 
involvement of the underlying Achilles tendon 
and calf muscles. 





Fig. 6. a, September 30, 1933. Appearance of axillary 
wound showing its great depth following cautery débride 
ment and introduction of maggots. b, Appearance of 
lesion on elbow following wide excision of its undermined 
areas, 23 days previously. 


The case provided certain very striking 
lessons: first, the need of early recognition of 
the irresistible character of the infection if 
not properly treated; and second, the need of 
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Fig. 7. Case 3. 





Temperature chart illustrating marked systemic reaction to maggot 


therapy. Temperature rose to 104 degrees F. following introduction of maggots into 
axillary wound and promptly subsided following removal of maggots. 


a bold, extensive and thorough excision of all 
overhanging edges early in the course of the 
infection, before involvement of such areas 
as the inguinal region, where vessels and 
nerves prevent a proper débridement. 


Case 3. Mrs. E. B., aged 20, housewife, was 
admitted to Stanford Hospital on September 1, 1933, 
with the following story: About 9 months previously, 
she had been grating carrots, when she scraped the 
skin on the terminal phalanx of the right middle 
finger. This became red, throbbed, and festered 
and did not heal for about 2 months. When the 
finger was about healed, she noted a pain in the 
right axilla which grew rapidly worse and within a 
week a swelling appeared. Her daily temperature 
was over 104 degrees F. A large abscess was opened 
in a hospital where she remained 4 days. Two weeks 
later she re-entered the hospital because of a spon- 
taneous hemorrhage from the wound and she again 
remained 6 days. In the months that followed, the 
condition in the axilla gradually grew worse, several 
small abscesses broke spontaneously, and an entirely 
fresh lesion appeared on the back of the right elbow, 
which has steadily increased in size. 

A diagnosis of tuberculosis had been made, though 
not proved. The patient had been seen by a number 
of doctors, and almost every available germicide 
had been used upon the wound. The edges of the 
wound had become exceedingly painful, and even 
irrigation with normal salt solution had become in- 
tolerable. There had been a loss in weight of 20 
pounds. 

On admission the temperature was 38.4 degrees 
C., pulse 104, respiration 18, blood pressure 108/65. 
The patient presented a pale, undernourished, and 
anxious appearance. The skin was moist, the ex- 
tremities cold. 

In the right axilla (Fig. 5) was a large central 
ulceration about 7 by 5 centimeters in size, with a 


deep-seated abscess cavity running up under the 
middle of the clavicle and down the lateral thoracic 
wall for several inches. The skin around 7 dis- 
charging sinuses was thin, undermined and purplish 
in color. The full extent of the involved area 
measured 20 by 18 centimeters. The arm could not 
be abducted beyond go degrees. 

Just above the right elbow was an ulcer 3 by 3.5 
centimeters in size. The granulating surface was 
covered with a dirty gray exudate. The granula- 
tions were oedematous and pale. The skin surround- 
ing the ulcer was undermined for about 0.5 centi- 
meters, its edges were thin, bluish black in appear- 
ance, the color changing gradually to red as one 
approached normal skin. A narrow zone of firm 
raised infiltrated skin lay about 0.5 centimeters from 
the ulcerated edge. This ulcer had been slowly but 
steadily growing in size during the preceding 2 
months. 

The red cells numbered 4,550,000; the white cells 
21,000: 82 per cent polynuclears, 16 per cent lympho- 
cytes, 2 per cent eosinophiles. The hemoglobin was 
75 per cent. The urine was acid in reaction, and 
normal in other respects. The reaction of the 
wound secretions was strongly alkaline. 

After 6 days of forced nourishment on a high 
caloric, high vitamin diet, supplemented by fruit 
juices for fluids, and a vitamin cocktail! twice daily, 
the patient was operated upon. All overhanging, 
devitalized skin, both in the axilla and at the elbow, 
was removed with a radio knife. 

The wound at the elbow was now 6 centimeters 
in diameter and the axillary wound fully 20 by 25 
centimeters in extent. The axilla itself was cleaned 
out by curetting away a large amount of dirty gray 
cedematous granulation tissue. Following the opera 
tion a transfusion of 500 cubic centimeters of blood 
was given. 

1Vitamin cocktail: Yolk of 1 raw egg—Cod-liver oil, '3 oz. Mix 


thoroughly. Add juice of 1 lemon. Above to be taken and followed by 
juice of 1 or 2 oranges. 
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Aerobic cultures showed a pure growth of Strepto- 
occus viridans and hemolytic streptococcus; anaer- 
‘bic cultures grew the Staphylococcus aureus in 
ddition to the two forms of streptococcus. The 
iicroscopic sections revealed only chronic inflam- 
iatory tissue of no specific nature. 

On September 11, 3,000 maggots were introduced 
to the large axillary wound. These grew rapidly 

size and were very active, producing a consider- 

le oedematous reaction in the wound. Within 2 
iys, the temperature rose to 4o degrees C., the 
itient was quite irrational, and required much 
edication to quiet her. On September 16, the 
aggots, having grown remarkably, were all re- 
oved, as they were intent on leaving the wound. 

On September 18, a fresh lot of 3,000 maggots 

‘re introduced into the wound. A blood transfu- 
yn was given on September 22. 

By September 25, the wound was again clear of 
aggots, and the raw surface had almost a beefy 

1 appearance (Fig. 6). After 2 days of repeated 

igation with salt solution, 75 small deep grafts 

‘re applied to the wound. Many sloughed but 
proximately one-third lived and began spreading 

er the wound. On October 11, 25 additional 
afts were applied. Only a few took. During this 
me the wound was being treated with 5 per cent 
iit solution, and sunlight for Bacillus pyocyaneus. 
‘he arm was suspended from a Balkan frame to 
prevent contractures at the shoulder. 

On October 7, 1933, cultures from the depths of 
ihe wound showed a predominating growth of 
Staphylococcus aureus, a few haemolytic strepto- 
cocci and Bacillus pyocyaneus; the surface of the 
wound showed a few colonies each of streptococci, 

staphylococci and pyocyaneus. 

On October 25, 35 additional grafts were applied, 
a few of which took, and helped to epithelialize the 
wound. The patient left the hospital on November 
5 very much improved in general appearance. The 
red cells numbered 5,300,000, and the hemoglobin 
was 88 per cent. 

On December 27 the patient returned with the 
wound still unhealed in an area just lateral to the 
breast; there was some undermining of the skin and 
possibly of the breast. Two thousand maggots were 
introduced into the wound. The typical fever re- 
sponse to maggot therapy occurred (Fig. 7). On 
both previous occasions the temperature had risen 
to 4o degrees C., which had promptly dropped on 
removal of the maggots. The maggots were removed 
on January 1, and the patient left the hospital with 
the wound much improved but still somewhat deep. 

On January 24 the patient again re-entered the 
hospital with a deep wound, 4 by 5 by 6 centimeters, 
leading under the lateral edge of the right breast. 
The wound surfaces were covered with a dirty 
gray slough, and cultures vielded the Staphylococcus 
aureus and hemolytic streptococcus. On January 
25, a wide cautery excision of skin was again per- 
formed, together with a complete excision of the 
base of the wound. 
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Fig. 8. 
for skin grafting. 
wound 14 months after its inception. 
tically complete. 


a, September 30, 1933. Axillary wound ready 
b, March 30, 1934. Appearance of 


Healing is prac 


On January 31, 2,000 maggots were introduced 
into the wound, and a second lot of 2,000 on Febru- 
ary 8. Each time, a fever response to 4o degrees C. 
occurred, as well as an oedematous reaction in the 
wound, and a profuse discharge of thin mucoid 
material, alkaline in reaction. On February 8, 1034, 
the basal metabolic rate was plus 7 per cent. Fol- 
lowing discharge on February 17, the wound rapidly 
healed, 15 months after the inception of the initial 
wound. In spite of slight contraction of the skin 
due to surface scarring (Fig. 8), there was a wide 
range of motion at the shoulder with 90 degrees of 
abduction. The tissues in the axilla were pliable 
and soft. This comparative freedom from excessive 
scarring is attributed in part to the prompt and 
kindly healing that occurred following maggot ther 
apy. When last seen on September 26, 1934, a full 
range of motion of the arm had returned. This is a 
most gratifying result, inasmuch as in another in- 
stance of a similar type of infection in the right 
axilla, the arm, though healed, is utterly useless, 
because of contractures and fixation. 


A trivial injury of a finger is followed by an 
extensive abscess of the axilla, which in spite 
of many forms of treatment had progressed 
steadily during the previous 9 months and 
had resulted in the inception of a second super- 
ficial ulceration on the elbow 2 months previ- 
ously. Cultures showed the presence of a 
hemolytic streptococcus and an anaerobic 
Staphylococcus aureus. An extensive and 
thorough cautery débridement of all over- 
hanging edges, 2 transfusions, the use of 5 
separate colonies of maggots, and a high 
caloric, high vitamin diet, resulted in a cure 
5 months after beginning treatment, with an 
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Fig. 9. a, Case 4. Phagedenic ulceration of thigh of 2 
weeks’ duration following careless picking of small pustule. 
Patient was a plumber. Healing after 2 months. b, 
Excised specimen consisting of base and overhanging 
edges of ulcerated skin. 


excellent functional result. Contractures in 
the axilla were minimal in spite of a wide- 
spread and deep-seated infection, due, it is 
believed, to the control of infection without 
fibrous reaction, through the use of maggots. 
Until healed, the wound on repeated occasions 
vielded the 2 organisms, the hemolytic strep- 
tococcus and the Staphylococcus aureus. 
Case 4. C. P. J., aged 48, plumber, considered 
himself perfectly well until 2 weeks before admission 
to Stanford Hospital on July 25, 1934, when he had 
picked a small pustule on the inner side of his left 
thigh with an ordinary pin. No dressing was ap- 
plied, and within a day a sore swollen area develop- 
ed, followed in another day by ulceration, which has 
spread rapidly since. The ulcer has been very pain- 
ful and has discharged considerable pus. Ten days 
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after the onset, the glands in the left groin became 
swollen and painful. 

The patient’s occupation as a plumber necessitat- 
ed contact with sewage, and the frequent wearing 
of rather dirty, sewage-soiled trousers. 

On admission, the examination was negative ex- 
cept for a dirty ulcer on the inner surface of the left 
thigh, about 3 by 6 by o.5 centimeters in size, the 
edges of which were undermined and of an angry 
bluish-red appearance. Redness and induration ex- 
tended beyond the edge on all sides for about 1 to 
2 centimeters (Fig. 9). A tender mass of glands was 
easily palpable in the left groin. 

The blood pressure was 160 systolic, 90 diastolic; 
the red cells numbered 4,800,000; the white cells 
8,800, with 78 per cent polynuclears and 20 per cent 
lymphocytes; hemoglobin 86 per cent; urine, nor- 
mal; Wassermann reaction, negative. A culture from 
beneath the undermined edge showed haemolytic 
streptococci of the beta Brown type, and a few 
colonies of Staphylococcus aureus. Anaerobic cul- 
tures established the absence of anaerobes. The 
basal metabolic rate on July 27 was minus 23 per 
cent. The blood sugar was 107 milligrams per 100 
cubic centimeters. 

On July 28 the entire ulcer, including the over- 
hanging edges and the dirty base, was excised with 
a radio cautery (Fig. 9). The microscopic section 
revealed only chronic inflammatory tissue. 

Following dakinization of the wound, 25 small 
deep grafts were applied to the clean looking ulcer- 
ated surface on August 9. Only four ‘‘took” and 
these later sloughed off. Also on August 16, 32 
additional grafts were applied, but again all but 
seven were floated off in a sea of pus. 

In spite of the administration of 2 grains of thy- 
roid daily, the basal metabolic rate on August 25 
was minus 25 per cent. 

Under active dakinization, the wound gradually 
cleared and the patient was discharged September 2 
with the edges slowly growing in. By September 
25 complete healing had taken place. 


The important points of interest in connec- 
tion with this case are: (1) the occupation of 
the patient, which requires contact with sew- 
age; (2) the presence of both the streptococcus 
and the staphylococcus in the wound, though 
neither was anaerobic in character; (3) the low 
basal metabolic rate; (4) the slow but steady 
healing that occurred following cautery dé- 
bridement of the ulcer, which had given 
promise of being an insidiously progressive 
lesion. 

EXPERIMENTAL DATA 

Two dogs were injected with organisms 
obtained from Case 2. The hemolytic 
streptococcus was injected subcutaneously in 
the left flank, the Staphylococcus aureus in the 
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right flank, and an emulsive mixture of the 
two at the xiphisternum. In each instance a 
definitely more pronounced reaction occurred 
at the xiphisternum than in the flanks, with 
central sloughing at the site of injection over 
a very limited area. Prompt healing followed 
the spontaneous evacuation at the site of 
sloughing of a small amount of thin pus. 

In a third dog a remarkable gangrene of the 
skin and muscles of the chest wall occurred, 
causing the death of the animal in 3 days, but 
cultures of the pus revealed, in addition to the 
streptococcus and staphylococcus, the pres- 
ence of Welch’s bacillus. 

In 2 other animals the Staphylococcus 
aureus obtained from Case 4 was injected 
first, causing a mild reaction. At the height 
of reaction, the hemolytic streptococcus ob- 
tained from the same case was injected at the 
same site. The reverse order was attempted 
in another animal, but in each instance no 
gangrene nor spreading infection occurred. 

A sixth animal was similarly injected with 
the organisms recovered from Case 3, namely, 
an aerobic streptococcus and an anaerobic 
staphylococcus, without producing any lesions 
other than small abscesses which healed 
promptly. 

DISCUSSION 

Four cases are presented, exhibiting the 
characteristic features of the progressive and 
relentless bacterial ulceration of the skin and 
subcutaneous tissues described in the litera- 
ture most commonly as a complication follow- 
ing operation for a ruptured appendix. In 
reviewing the recorded cases one cannot es- 
cape the inference that some intestinal organ- 
ism or organisms are in some way responsible 
for these remarkable infections. In the 4 
cases reported here, 1 followed an appendec- 
tomy; 2 followed the draining of axillary 
abscesses secondary to lesions of the hand— 
1 incurred while handling animal fertilizer, 
the other incurred while grating carrots, a 
product of the field; and the fourth occurred 
in a plumber whose clothes were habitually 
soiled by sewage. 

Meleney’s cases have invariably yielded 
in culture a non-hemolytic, micro-aerophilic 
streptococcus, which together with the Sta- 
phylococcus aureus he considers specific for 
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this type of infection, and his hypothesis that 
it is due to a bacterial synergism, a symbiotic 
phenomenon involving the two organisms, has 
found ready acceptance. Little corroborative 
evidence is to be found in the recorded cases 
due to lack of uniformity in the bacteriological 
studies made, and due to the great variety of 
organisms recovered from the lesions. In the 
cases here presented two organisms were in- 
variably found, but the streptococcus recov- 
ered was hemolytic and aerobic. 

Moreover, in the recorded cases, Christo- 
pher, Cullen, Shipley, Poate, Ballin and 
Morse, Carol, and Horsley report the recov- 
ery of only the hemolytic streptococcus from 
the wounds of their patients, and in two 
instances—Luckett, and Probstein and Seelig 
—only the staphylococcus was recovered. Of 
more than usual interest in a group of patients 
reported by Stookey, Ferris, et al., who ob- 
served as a complication of erysipelas the 
development of necrotizing ulcers, from which 
a pure culture of staphylococcus aureus was 
obtained. The necrotizing factor they attri- 
buted to a bacteria-free filtrate, presumably 
an exotoxin, recovered from cultures of this 
staphylococcus. When this filtrate was in- 
jected intracutaneously into the skin of a 
rabbit, necrosis invariably occurred, although 
filtrates from the Streptococcus erysipelatis 
and from a Staphylococcus aureus recovered 
from a furuncle, yielded no such necrotizing 
element. The authors postulate a specific 
staphylococcus possessing dermonecrotic prop- 
erties. 

Our animal experiments with attempts to 
reproduce the lesion by inoculation of two 
organisms singly and in combination, corro- 
borate Meleney’s observation that two organ- 
isms together produce more pronounced lesions 
than single organisms, but in no instance were 
we, or Meleney, able to reproduce the pro- 
gressive lesion seen in the human cases. 

Experiences such as these almost force one 
into that mysterious wilderness of medical 
knowledge, the realm of individual resistance 
to infection and the highly enigmatical state 
of virulence of the infecting organisms, which 
may exhibit extraordinary and highly indi- 
vidualistic qualities under different condi- 
tions. 
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Author 


“Patient 
Sex Age 
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TABLE I.—RECORDED CASES OF PROGRESSIVE ULCERATION 











Source 


Duration 


Organisms recovered 


Treatment 





Luckett 
1909 


Mss 
(Gardner) 


Pustule of abdomen 


3 weeks 


Staphylococcus aureus 


Cautery 








Christopher 
1924 


M 64 


Empyema (lung 
abscess) 


82 days 


Anaerobic streptococcus 
Bacillus coli 
Green forming strep. 


Cautery 
Transfusions 





Cullen 
1924 


M so 


Appendiceal abscess 


5 weeks 


Streptococcus brevis 


Cautery 





Mayeda 
1926 


M 38 


Appendiceal abscess 


4 months 


Streptococcus 
Staphylococcus 
Bacillus coli 


Numerous antiseptics and 
light therapy 
Cautery 








Brewer and 
Meleney 
1920 


Alexander 
1926 

Gillespie 
1928 


M 32 


Appendiceal abscess 


13 weeks 


“Variety of organisms”’ 


Cautery 





M 64 


Appendiceal abscess 


11 weeks 


Hemolytic staphylococcus 

p mee non-hemolytic 
streptococcus 

Diphtheroid bacillus 


Cautery (twice) 





Appendiceal abscess 


18 months 


Hemolytic streptococcus 
Staphylococci 


Antiseptics 
Light em 
“Burnt itself out” 








Appendectomy 


11 months 


Staphylococcus 
Gram +- diplococci 
Streptococcus 


Salvarsan KI 
Chemicals 
Cautery 








Shipley 

1928 
Probstein 
and Seelig 
1928 


Appendiceal abscess 


4 months 


Non-hem. strep. 


Antiseptics 
Cautery 








Abscess of breast 


9 months 


Staphylococcus aureus 
Pure culture 


Multiple incisions 
Amputation breast _ 
6 transfusions from immunized donors 





Cole and 
Heideman 
1929 


Appendiceal abscess 


6 months 


Hemolytic streptococcus 
Ameeba 


Antiseptics 
Radiant therapy 
Cautery 





Poate 
1930 


Thoracostomy for 
empyema complicating 
pneumonia 


6 months 


Streptococcus 


Death after 6 months 





Hellstrom 
1930 
Lynn 
IQ31 
Ballin and 
Mor se 
Ig3! 


Appendiceal abscess 


3 months 


Bacillus coli gram negative 
Bacillus 


Numerous chemicals 
Cautery 





Appendiceal abscess 


2 months 


Streptococcus 
Staphylococcus aureus 


Cautery 





Empyema complicating 
labor pneumonia 


11 months 


Streptococcus 


Repeated excision 





Appendiceal abscess 


4 weeks 


Anaerobic strep. 
Diphtheroid bacillus 


Cautery 





Meleney 
1931 


Intra-abdominal abscess 
? appendiceal 


51 days 


Microaerophilic non-hem. strep. 
Hemolytic Staph. aureus 


Cautery 





Carol 
1932 

Baker and 
Terry 
1932 


Appendiceal abscess 


4 months 


Streptococcus 
Bacillus coli 


Many antiseptics 
Cautery f 
Death from exhaustion 





Appendiceal abscess 


7 months 


Non-hem. strep. 
Hemolytic staphylococcus 


Many antiseptics 

12 blood transfusions 
Cautery 

Death from endocarditis 





Horsley 
1932 

Patterson 
1932 

Meleney 
19033 


Appendiceal abscess 


2% mo. 


Streptococcus 
Gram + diplococci 
Gram —bacilli 


Cautery 





Empyema com plicating 
perforated appendix 


12 months 


Hemolytic staph. 
Microaerophilic strep. 


Numerous antiseptics 
Cautery (twice) 








Carcinoma sigmoid 


27 days 


Anaerobic non-hemolytic strep. 
Staphylococcus 
Bacillus proteus 


Excision 





Appendiceal abscess 


70 days 


Non-hem. microaerophilic 
Streptococcus 
Staphylococcus 

Bacillus proteus 


Excision 











Perforated duodenal 


ulcer | 
Subphrenic abscess 





14 days 


Microaerophilic non-hemolytic strep. 
Hemolytic —~ eee aureus 
Staphylococcus albus 
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In our fourth case, efforts to study the fac- 
tor of individual resistance resulted in an un- 
usual finding. The patient on two occasions 
showed a basal metabolic rate of minus 23 
and minus 25 per cent. Case 3, when on the 
road to recovery, however, showed a normal 
metabolic rate of plus 7 per cent. No deduc- 
tions may be made on the evidence available. 

In treating such infections every effort 
should be made to increase the resistance of 
the host to infection. This may be accom- 
plished by transfusions, by sun baths, and by 
a high vitamin diet, augmented by cod-liver 
oil and vitamin B. The case of Probstein and 
Seelig responded promptly and decisively to 
blood transfusion from immunized donors. 

Locally, the resistance of the host to the in- 
fecting organisms was affected in our axillary 
abscesses by the introduction of maggots, 
which, according to Baer’s unique and highly 
original observations, remove, by ingestion, 
necrotic and near necrotic tissue, and change 
the hydrogen-ion concentration of wound se- 
cretions toward the alkaline side—two factors 
destined to reduce the propagation of the in- 
fecting organisms by rendering the local con- 
ditions unfavorable. 

In adopting maggot therapy, two precau- 
tions must be observed: (1) Adequate medica- 
tion, such as morphia, pantopon, or sodium 
amytal, should be employed every 2 hours to 
control pain. (2) Maggots must be used in 
sufficient number so that every part of the 
wound is being attacked simultaneously: - 

The success of the débridement lies in carry- 
ing the incision boldly and courageously 
through absolutely healthy skin and subcu- 
taneous tissues, and abolishing all pockets 
where pus may accumulate and stagnate. 
There must be no hedging in this procedure: all 
overhanging tissue must be removed. It is 
possible that pools or pockets of pus exhaust 
the defensive mechanisms of the body, and, 
once these pockets are removed, the defensive 
forces may gain the ascendancy. In this con- 
nection it is interesting to note the reaction of 
the polymorphonuclears to the extensive in- 
fection in Case 2. On the patient’s first ad- 
mission, in the presence of an advanced infec- 
tion, the white cells numbered 15,550: 82 per 
cent polynuclears, 47 per cent banded, and 35 
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per cent segmented. Eleven days later, 4 days 
after an extensive débridement, the white cells 
numbered 12,000: 82 per cent polynuclears, 70 
per cent banded, 12 per cent segmented. Thir- 
teen days later, when the suppuration was under 
much better control, the white cells numbered 
g,100: 64 per cent polynuclears, 17 per cent 
banded, 47 per cent segmented. 

On the second admission, again in the 
presence of marked suppuration, the white 
cells numbered 20,120: 79 per cent polynucle- 
ars, 73 per cent banded, 6 per cent segmented. 
On June 4, still in the presence of widespread 
suppuration, the white cells numbered 12,000: 
86 per cent polynuclears, to per cent banded, 
and 76 per cent segmented. Death occurred 
on August 17. On the first admission, the 
observations might have been considered sig- 
nificant, the later studies were contradictory. 

It seems very unlikely, from the fatal out- 
come in Case 2, that the deep-seated axillary 
abscesses in Cases 1 and 3 could have been 
successfully treated without recourse to mag- 
got therapy. Complete cautery débridement 
and the abolition of all pockets was obviously 
impossible. Only maggots could cope with 
the dirty oedematous granulation tissue, con- 
taining numerous organisms, which extended 
in each instance to the very apex of the axilla. 
One unexpected advantage resulting from the 
maggot therapy was the kindly healing that 
occurred in both axillary abscesses without 
permanent cicatricial contractures. Full range 
of motion is now present in both of the pa- 
tients with deep axillary abscesses recorded 
here, attributable, it is believed, to maggot 
therapy. In treating axillary abscesses it is 
important to support the arm in the abducted 
position by means of the Balkan frame. 


SUMMARY 


Four cases of progressive bacterial ulcera- 
tion of skin and subcutaneous tissue are pre- 
sented, one cured by maggot therapy alone, 
one by cautery débridement and maggot 
therapy, and one by cautery débridement 
alone. A fourth case succumbed following re- 
peated massive hemorrhages from eroded 
femoral arteries, in spite of repeated débride- 
ments, which were ineffectual due to the in- 
volvement of the femoral sheath. 
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Discussion 


Dr. Epwarp D. CHURCHILL, Boston: When a 
scientist asks for a frog to use for a crucial experi- 
ment he expects to be given a frog and not an animal 
that may be a frog. To obtain consistent bacterio- 
logical findings to support a theory as to the causa- 
tive agent of a disease, the clinician must first of all 
be certain that his cases are all examples of a single 
disease entity. There is real difficulty ahead in at- 
tempting to assign a specific etiological agent to as 
variable and protean a disease as chronic progressive 
superficial ulceration. Although our bacteriological 
technique may be exact, we start with an inexact 
clinical diagnosis. These ulcerations that Dr. Hol- 
man has described have many manifestations that 
are the same as those seen in a group we have studied 
at the Massachusetts General Hospital. The cases 
correspond to Dr. Meleney’s group and to many 
other cases reported in the literature but the clinical 
identity may well not check with the bacteriological 
identity. We have found by animal inoculation that 
the microaerophilic streptococcus and staphylococcus 
recovered from many of these ulcers do appear to 
represent the disease more nearly when injected as a 
mixed culture than when injected singly. However, 
the confusion in nosography rests as much on clin- 
ical findings as on bacteriological analysis. 

Fortunately the proper treatment may be carried 
out irrespective of these uncertainties as to etiology. 


The prompt recognition by surgeons of the fact that 
superficial ulcerations anywhere upon the body may 
be relentless in their progression and fail to respond 
to any of the usual surgical methods of control is 
important. If they are correctly treated at an early 
stage, months or years of invalidism or a final fatal 
termination may be prevented. 

I have found personally that an excision of the 
margins of these ulcers with the electrocautery 
knife followed by skin grafting is the most effective 
method of control. It is only effective, however, if 
the ulceration is still so limited that it may be ex- 
cised. I have lost a case that extended into the 
perineum and the femoral sheath. I have lost a 
second case that started as a simple breast abscess 
but at-the time the condition was recognized involved 
over one-half of the entire chest and abdominal wall 
and was complicated by sinuses extending under ribs 
that had previously been resected. We have cured 
at least 7 patients in whom the lesion, although ex- 
tensive in some instances, could be radically excised. 

I believe that the ulcer Dr. Holman has described 
is essentially a disease of the subcutaneous tissue and 
that its manifestations vary in different portions of 
the body, depending upon the thickness of this layer. 
The skin melts away following the destruction of its 
blood supply through the undermining infection 
In abdominal cases the umbilicus is usually left at 
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the apex of a peninsula because of the lack of sub- 
cutaneous fat beneath it. On the dorsum of the 
hand the skin may actually gain a new blood supply 
and remain viable in the center as the active process 
extends peripherally. 

A very important aspect of these cases that Dr. 
Holman has stressed is the mental attitude of the 
patient. Many of them have been treated by a series 
of doctors, each one of whom promises relief at the 
outset only to find himself faced with defeat after 
the unsuccessful use of one or more new methods of 
treatment. The exquisite pain of repeated surgical 
dressings breaks the morale of the most phlegmatic 
individual. Most of these patients accept further 
treatment with reluctance or with a complete lack 
of confidence. I recall vividly one patient who had 
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been treated for a year with sunlight therapy under 
a diagnosis of tuberculosis suggested by the coinci- 
dence that the ulceration followed the removal of a 
tuberculous pyosalpinx. During this year the patient 
watched the steady progression of the ulcer until it 
extended from above the umbilicus to the pubes and 
from one iliac crest to the other. To gain the confi- 
dence of this patient it was necessary to delay oper- 
ative procedures for 3 weeks and build up her morale 
by occupational therapy and psychiatric consulta- 
tion. Even when completely healed this individual 
was forced to spend over a year in a mental insti- 
tution to recover from the effects of the disease. 
Surgeons must recognize the true nature of these 
ulcerations at an early date if such serious complica- 
tions are to be avoided. 
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HE tumor, known under the various 
titles of giant cell tumor, myeloid sar- 
coma, or osteoclastoma, is somewhat of 
a clinical enigma to the practical surgeon of 
today. There are three main reasons for this 
state of incertitude: (1) the tumor can no 
longer be regarded as a histological entity—a 
fact which has an important bearing on the 
problems of diagnosis and treatment; (2) the 
tumor is rare and its clinical behavior variable; 
and (3) in the treatment of the tumor, there 
appears to be a tendency to substitute some 
form of irradiation for early surgical interven- 
tion. 


THE IDENTITY OF THE GIANT CELL TUMOR 


To the surgical generation which immedi- 
ately succeeded Paget (1853) and Nélaton 
(1860), the myeloid sarcoma, as it was then 
usually called, appeared securely established 
as a clinical and histological entity. It was 
sufficient merely to emphasize the distinc- 
tions between it and the true sarcoma of bone. 
Until the advent of von Recklinghausen’s 
classical description of generalized osteitis 
fibrosa (1891) this conception remained un- 
challenged. But, with the ultimate widespread 
recognition in more recent years, that typical 
osteoclastomata can almost invariably be 
found in the varied histological pattern which 
characterizes the osteitis fibrosa group of le- 
sions, the separate identity of the giant cell 
tumor is now by no means so obvious. For 
here is the seeming paradox of a histological 
picture shared by two lesions generically op- 
posed; on the one hand, a true tumor of bone 
—an osteoclastoma—which behaves in every 
particular as a neoplasm, and, on the other, a 
dystrophy of bone, admittedly non-neoplastic, 
which exhibits a striking tendency toward 
spontaneous healing. For the moment we are 
concerned only with one clinical type of 
osteitis fibrosa—the solitary bone cyst. 

The outstanding differences between the 
clinical picture of the bone cyst in children 
and the giant cell tumor in the adult are fa- 


miliar to all surgeons. Some of the main points 
relating to age and sex incidence, skeletal 
distribution, site of origin, and clinical course, 
are conveniently summarized in Table I. 


TABLE I 


Solitary bone cyst 


Giant cell tumor 





Age 5—15 (under 20) 
Sex M.>F. 


20—35 (over 20) 


F.>M. 








Site of Election Lower end 
Upper end 


Lower end 


Femur 
Tibia 
Radius 


Humerus Upper end 
Femur Trochanteric 


‘ region 
Tibia 


Upper end 
Metaphyseal 





Site of origin Epiphyseal 





Clinical course in—tumor 


destructive 








Trauma—>Fracture Namen ony 
Spontaneous healing+-+- | Invasive an 





Geschickter and Copeland (2), for whose work 
on this subject I have the greatest admiration, 
believe the average bone cyst to be a giant cell 
tumor which has either already healed or is in 
process of healing. These authors also recog- 
nize as histological entities (a) a giant cell 
variant of osteitis fibrosa, and (b) a spindle 
cell variant of the giant cell tumor. These 
hybrid lesions, which have been described by 
Geschickter and Copeland more especially in 
the cysts of the miniature long bones, form a 
connecting link between the cyst at one end of 
the scale and the giant cell tumor at the other. 

I would urge that the significance of the 
histological kinship between the cyst and the 
giant cell tumor be not unduly stressed. There 
is a danger that this fascinating argument, if 
carried too far, may tend to disturb the cli- 
nician’s sense of perspective, and lead, not 
only to hesitancy in diagnosis, but—most im- 
portant of all—to delay and imprecision in the 
treatment of the giant cell tumor. It is far 
wiser, in my judgment, that we should con- 
tinue to emphasize the complete independence, 
as clinical and pathological entities, of the two 
lesions under consideration. By so doing we 
are able to formulate principles which will 
determine the rational treatment of the giant 
cell tumor. For whereas a cyst may often be 
treated at leisure by conservative methods, I 
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am of the opinion that, with certain excep- 
tions, a giant cell tumor should without delay 
be eradicated by appropriate surgical meas- 
ures. 

Despite the underlying histological unity 
between the two lesions, when compared with 
the typical bone cyst the ordinary giant cell 
tumor is quite obviously a definitive clinical 
entity. But solitary cystic lesions of bone 
from time to time present themselves, which 
do not conform exactly to type and which, at 
\irst sight, might be legitimately mistaken for 
giant cell tumors. These are cysts exhibiting 
rapid growth with perforation of the bone 
shell, after the manner of a true tumor and 
generally occurring in young adults. Such 
cysts may contain liquid blood in addition to 
clumps of tumor-like tissue of varying con- 
sistency and hue. In the absence of a definite 
‘ibrous lining to the cyst wall, this tissue is not 
casily distinguishable, on naked eye appear- 
ances, from true giant cell tumor material in 
older individuals. The two following cases 
from my own collection illustrate some of the 
uncertainties which may arise in this connec- 
tion. 

- 1. Female, aged 15 years. Cyst of pubis, 
eit. 

The symptoms, pain in left groin and intermittent 
limp, had been present 3 months. There was no 
trauma. 

Examination revealed a swelling along the brim of 
the pelvis on the left side. 

X-ray examination showed expansion of the body 
of the pubis and pubic ramus on the left side with 
partial disappearance of the ramus (Fig. 1). 

Operation consisting of curettage and cauteriza- 
tion of the cyst was done October 29, 1923. The bony 
shell had largely disappeared but an intact fibrous 
capsule was discovered which formed the wall of a 
large cyst containing liquid blood and masses of 
tumor-like tissue. Severe hemorrhage was experi- 
enced, which necessitated temporary packing. The 
contents of the cavity were evacuated and the 
interior cauterized with pure carbolic acid. 

Histological examination revealed an active cel- 
lular picture, consisting of round and spindle cells 
with well marked giant cell areas; giant cells scanty 
but large with many nuclei; areas of osteoid bone 
and hemorrhages. 

Result. Complete obliteration of the cyst with 
reformation of pubic ramus (Fig. 2). 


A rapidly growing cyst of the osteitis fibrosa 
group in an unusual site and containing liquid 
blood and tumor-like tissue, was suggestive to 
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the naked eye of a giant cell tumor. The lesion 
showed well marked invasive qualities but was 
cured by curettage and cauterization. 


CasE 2. Female, aged 23 years. Cyst of femur, 
lower end, left. 

The symptoms were of 9 months’ duration and 
consisted of pain in the left knee, followed by the 
appearance of a lump on the inner side of the thigh 
which rapidly increased in size; no trauma; severity 
of pain a striking symptom. 

Examination revealed a localized bony expansion 
of the left femur just above the inner condyle; tender 
on deep pressure. 

X-ray examination disclosed an eccentric multi- 
cystic expansion involving the lower part of the 
shaft of the femur immediately above the inner con- 
dyle. The site of origin was the metaphysis; the bony 
shell was attenuated on the superficial aspect and 
absent in places (Fig. 3). 

Operation on December 11, 1931; amputation 
was done through the middle third of the thigh. 

Description of specimen. The cyst was almost com- 
pletely empty, except for the presence of a small 
amount of clear fluid; the interior was lined with 
patches of tissue, lightly adherent to the bony shell; 
this tissue in places was tough and fibrous but over 
the greater part of the cyst wall was friable and pre- 
sented the maroon color of a giant cell tumor. 

Histological examination of the cyst lining re- 
vealed a fibrous tissue and spindle cell background 
containing typical giant cell tumor areas; the giant 
cells were in moderate numbers, large, and contained 
many nuclei (Fig. 4). 

Result. Three years later, the patient is well, 
wearing an artificial limb and following her occupa- 
tion. 


This is also to be regarded as an atypical 
bone cyst of the osteitis fibrosa group. True 
to type, the lesion originated in the meta- 
physis, but was eccentrically placed, after the 
manner of a giant cell tumor of the epiphysis. 
The age of the patient, the rapidity of growth, 
and the radiographic appearances, are also 
reminiscent of giant cell tumor. Owing to the 
size, position, and rapid growth of the cyst, it 
was considered unsuitable for treatment by 
curettage. Local resection was also rejected, 
as involving a mutilating operation with a 
long postoperative period of disability. The 
patient herself was anxious to return to her 
occupation at the earliest moment and eagerly 
concurred in the suggestion of amputation. 

I believe that a cyst which runs an atypical 
course—as in the examples quoted above— 
like the proverbial leopard, does not really 
“change its spots.” Such cysts are neither 
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hybrids nor atypical giant cell tumors. It 
seems logical to look upon them as true bred 
cysts of the osteitis fibrosa group, in which an 
unusually active tissue proliferation has re- 
sulted in bone destruction. Indeed, the 
problem of the rapidly growing cyst in the 
adult has even wider implications. For it is 
well known that benign cysts, eccentrically 
placed at the end of a long bone, and packed 
with actively proliferating spindle cell tissue, 
have not infrequently been diagnosed as 
sarcomata and treated by amputation of the 
limb! We may, therefore, conclude that the 
occasional tendency of a bone cyst to run 
amuck and assume tumor-like activities, does 
nothing to invalidate the position of the giant 
cell tumor as a neoplasm swi generis and as an 
independent clinical entity. 


CLINICAL ATTRIBUTES OF THE TUMOR 


One of the most striking facts about the 
giant cell tumor of bone is its undoubted 
rarity. (I am excluding for the moment the 
common periosteal epulis of the jaw, which 
lies outside the clinical problems under con- 
sideration.) It has been estimated that the 
average yearly quota of giant-cell tumors of 
the long bones in the larger general hospitals 
of Great Britain, is not more than one tumor 
per year per hospital (Stewart, 6). It is evident 
that the majority of hospital surgeons do not 
enjoy a continuity of experience which enables 
them on every occasion to deal authoritatively 
with a tumor which makes so infrequent an 
appearance. In this generation, however, the 
surgical profession has the inestimable advan- 
tage of being able to turn to the wealth of 
knowledge made available by the intensive 
study of bone tumors on an unprecedented 
scale in the United States of America. Every 
surgeon who is continuously interested in this 
problem, must feel impelled to voice his lasting 
indebtedness to four great pioneers in this 
effort: J. C. Bloodgood, E. A. Codman, W. B. 
Coley, and J. S. Ewing. 

A contemplation of the giant cell tumor in 
its various guises would seem to warrant a 
recognition of three clinical types:—(1) the 
indolent, slowly growing tumor; (2) the active, 
rapidly growing tumor; and (3) the rare, ma- 
lignant tumor. At the same time one cannot 
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escape the impression that no two tumors 
behave alike. 

1. The indolent tumor. The indolent tumor is 
characterized by a very slow rate of bony ex- 
pansion over a considerable period of time, 
Its relatively feeble invasive and destructive 
qualities are made manifest (a) in the roent- 
genographic picture of a thick bony wall and 
coarse trabeculation, and (b) in the histological 
picture by the presence of considerable areas 
of fibrous tissue. This histological type of 
giant cell tumor was well known to the older 
pathologists, who regarded the fibrous tissue 
reaction as an attempt on the part of the 
tumor to undergo spontaneous healing (Rib- 
bert). 

Indolent tumors have formed a very small 
proportion of my own series of giant cell 
tumors and, as it happens, they have all been 
growths of the lower end of the femur in in- 
dividuals under 30. I do not attach any im- 
portance to the question of site, but I believe 
the age factor is significant and that slowly 
growing tumors endowed with very feeble 
powers of invasion are exceptional after the 
age of 35. 

2. The active tumor. The active, more 
rapidly growing tumor, showing well marked 
invasive and destructive qualities, seems to 
represent the giant cell tumor in its true colors. 
The clinical picture is a familiar one. With 
symptoms of comparatively recent origin, the 
“tumor” is already appreciable on clinical 
examination, and is known to be steadily in- 
creasing in size. The bony shell, as depicted in 
the roentgenograms, is attenuated and already 
perforated at one or more points. The micro- 
scopic picture is characterized by a profusion 
of giant cells, embedded in a background of 
actively growing cells, both of the round and 
spindle type. 

The active type of giant cell tumor is met 
with in the young adult as well as in indivi- 
duals approaching middle age or even later, 
and its behavior does not appear to be deter- 
mined by its selection of site. The more one 
has to do with the giant cell tumor, the more 
one is impressed by its invasive and destruc- 
tive qualities, especially in individuals over 30. 
It is because of such activities that I am ac- 
customed, when teaching students, to refer to 





PLATT: 


Fig. 1. Case 1. Cyst of pubis (osteitis fibrosa) in a girl 
iged 15. A cystic expansion of body and ramus of pubis 
yn left side with considerable destruction of bony shell. 


the tumor as a malicious, although not a ma- 
lignant, neoplasm. I have probably been in- 
fluenced by the fact that more than half of the 
cases in my own series have been patients in 
the fourth or even fifth decade of life. Indeed, 
the surprising incidence of this tumor in the 
middle aged occasionally leads to difficulties in 
the differential diagnosis of solitary secondary 
malignant tumors of the long bones, where the 
primary growth is latent. 

The inherent aggressiveness of the typical 
giant cell tumor is convincingly demonstrated 
in its tendency to recur locally after opera- 
tions which, at the time, may have appeared 
sufficiently radical. The following case from 
my own collection is instructive in this re- 
spect. 

CAsE 3. Female, aged 23. Giant cell tumor of 
head of femur, right. 

The patient had had pain anda limp for 6 months. 

Examination disclosed the clinical picture of a 
subacute arthritis of the right hip joint. 

X-ray examination revealed a faintly trabeculated 
cyst, occupying the lower half of the femoral head 
and extending into the lower border of the neck; 
bony shell almost disappeared (Fig. 5). 

The first operation was done December 18, 1931, 
at which time the hip joint was explored and the 
head and neck of the femur resected. 

When the hip joint was opened and the femoral 
head inspected, a localized bulge of encapsuled tumor 
material was noted at the junction of the lower 
border of the head and neck. The femoral head was 
flattened and triangular in shape and showed a per- 
foration of the articular cartilage in the region of the 
attachment of the ligamentum teres. Through this 
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Fig. 2. Case 1. The roentgenogram shows reformation 
of the pubic ramus 4 years after the operation of curettage 
and cauterization. 


perforation a tiny clump of tumor tissue was on the 
point of escaping. An effective curettage and cau- 
terization operation was regarded as impracticable. 
Accordingly the femoral head and neck were excised 
en masse, the neck being divided well beyond the 
presumed margins of the tumor. The stump of the 
upper end of the femur was cauterized with carbolic 
acid in the usual way. During the operation a rapid 
smear (Dudgeon technique) of the tissue protruding 
through the hole in the articular surface of the femo- 
ral head showed the characteristic cells of a benign 
giant cell tumor. 

Description of specimen. About one-half of the 
interior of the femoral head was occupied by a multi- 
cystic area containing reddish-brown tissue with 
‘“‘red-currant”’ areas. There wasa perforation of the 
articular surface in the region of the ligamentum 
teres attachment (Fig. 6). 

Histological examination of contents disclosed a 
typical benign giant cell tumor, with giant cells in 
great profusion. (Fig. 6.) 

As it was believed that a clean sweep had been 
made of the tumor, it seemed reasonable to attempt 
to stabilize the hip joint at an early date. Some 2 
months after the excision of the tumor, a second 
operation was performed (February 15, 1932) and 
included a reconstruction of the head of the femur by 
a homogenous graft. The astragalus removed from 
a patient of a similar blood group with a long stand- 
ing ununited fracture of the leg bones, was attached 
to the upper end of the femoral shaft (Fig. 7). There 
was no naked eye evidence of recurrence of the 
tumor. Four months later the patient was fitted with 
a walking caliper. The hip joint was surprisingly 
stable and allowed a short range of movement. Six 
months from the time of the operation a roentgen- 
ographic examination showed a cystic change in the 
upper part of the shaft, suggesting recurrence of the 
tumor (Fig. 8). There was no clinical evidence to 
support this conclusion. The patient was unwilling 
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Fig. 3. Case 2. Cyst of femur (osteitis fibrosa) in a fe- 
male aged 23. A large cyst arising eccentrically in the 
metaphysis showing marked attenuation of the bony shell 
on the superficial aspect. 


to give consent for further operation, and, therefore, 


a course of deep X-ray therapy was advised. Valu- 
able time was lost before arrangements could be 
made for this treatment. In the meantime the cystic 
area had steadily increased in size (Fig. 9). After the 
course of deep therapy the hip remained very pain- 
ful, there was an increasing swelling of the soft parts, 
and the joint became completely fixed. A further 
roentgenogram showed no shrinkage in the tumor 
area. The question of amputation was discussed but 
the patient consented only to a further local attempt 
to excise the tumor. (Fig. 10). 

A third operation consisting of re-exploration and 
excision of upper end of femur was done. 

July 24, 1933 the dense fibrosis and adherence of 
the soft tissues to the bony shell and capsule of the 
tumor made the operation extremely difficult. As it 
was not felt certain that every particle of the bone 
shell and capsule had been eradicated, the operation 
wound was re-opened 11 days later and radium tubes, 
enclosed in a sorbo rubber pack, were inserted. Prog- 
ress following the operation was most satisfactory 
and sound healing of the wound rapidly occurred. 
Two months later the patient began to bear weight 
on the limb in a caliper splint. 

Result up to date. One year after the last operation, 
there is no clinical or radiographical evidence of 
recurrence in the upper end of the femur. There is 


gross shortening of the limb but the patient is able 
to walk quite comfortably in the caliper splint 
(Fig. 11). 


1. A giant cell tumor, actively invasive and 
destructive, occurring in an unusual situation 
and treated by a radical excision of the tumor 
bearing area (head and neck of the femur). A 
re-exploration of the hip joint 2 months later, 
for the purpose of insertion of a homogenous 
graft, afforded an opportunity of demonstrat- 
ing the absence of naked eye evidence of local 
recurrence. 

2. Unmistakable roentgenological signs of 
recurrence in the upper end of the femur were 
discovered 6 months from the time of the re- 
constructive operation, and ultimately the 
homogenous graft (astragalus) was completely 
invaded by tumor. 

3. The recurrent tumor, which rapidly 
attained to a considerable size, continued to 
grow in spite of irradiation (deep X-ray 
therapy). 

4. The recurrent tumor was treated by ex- 
cision and radium implantation. 

5. The patient is still under observation 
and has remained free from signs of recur- 
rence for a year from the date of the last 
operation. 

I have recorded elsewhere a similar example 
of the recurrence of a giant cell tumor in a bone 
graft used to replace the metacarpal bone of a 
thumb after a previous excision of the original 
tumor (4). 

3. The malignant giant cell tumor. The ques- 
tion of the potential or actual malignancy of 
the giant cell tumor has in the past excited 
considerable controversy. It is now generally 
admitted that, on very rare occasions, the 
tumor may assume all the local and metastatic 
attributes of a true malignant neoplasm. 
Whether this phase of activity represents a 
superimposition of malignancy on a benign 
tumor (Geschickter and Copeland, 1), or— 
more probably—a true dedifferentiation of the 
specific cells of an osteoclastoma (Stewart, 7), 
still remains to be settled by the pathologist. 
It is the sequence of events in the clinical story 
of the true malignant giant cell tumor which 
concerns us at the moment—a tumor with a 
long career, appearing in the first instance as a 
typical benign lesion between the ages of 30 
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Fig. 4. Case 2. 
5 


and 4o, and recurring locally on several occa- 
sions after curettage, or even after local resec- 
tion, and progressing to ultimate metastasis in 
spite of belated amputation. The lessons to 
the practical surgeon are obvious: (1) the 
necessity for a truly radical removal of the 
tumor at the first attack, and (2) the desirabil- 
ity of being able to recognize the onset of ma- 
lignancy in a neglected or recurrent tumor 
before the stage of dissemination. 

In a recent contribution, E. S. J. King, of 
Melbourne, has described the histological and 
roentgenographic criteria on which a diagnosis 
of impending or actual malignancy may be 
made in atypical giant cell tumors. These, in 
his opinion, are: (1) a predominating spindle 
cell stroma with mitoses and tumor giant cells, 
in addition to the typical benign giant cell 
areas in other parts of the tumor; and (2) loss 
of outline of the bony shell, irregular trabecu- 
lation, and the shadow of tumor material in 
the soft parts. King also challenges the well 
known dictum of Bloodgood that perforation 
of the bony shell is not necessarily a sign of 
malignancy. My own experience would tend 
to confirm the soundness of Bloodgood’s 
teaching, for I have cured by curettage and 
cauterization tumors in which the bony shell 
had almost disappeared. The fibrous capsule 
was, however, still intact. But even the ulti- 
mate perforation of the fibrous capsule and the 
invasion of the surrounding soft parts, are in 
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Histology: showing parts of a giant cell tumor area. 


themselves no proof of malignant behavior, 
although they obviously call for drastic ex- 
cision of the tumor bearing area, or amputa- 
tion. 

Neglected tumors which fungate through the 
skin are fortunately an uncommon experience 
at the present day. I have had one example of 
this unusual clinical phenomenon in a tumor of 
the lower end of the fibula in a woman of 42 
years, with a comparatively short history, and 
treated by a previous curettage. The histolog- 
ical picture was a typical benign osteoclastoma, 
but no complete histological survey of the 
greater part of the tumor was made (Fig. 12). 
The patient was known to be alive and well 1 
year after amputation, but all efforts to trace 
her during the past 10 years have been un- 
successful. 

So far it has not fallen to my lot to meet 
with an example of true malignancy in a giant 
cell tumor. 


TREATMENT OF THE GIANT CELL TUMOR 


It will be generally agreed that, in the treat- 
ment of the giant cell tumor, our aims should 
be the complete eradication of the tumor with 


the minimum amount of mutilation. It is, 
therefore, pertinent to ask how far surgical 
treatment, as a primary resort, fulfills these 
requirements. The réle of three types of oper- 
ation must be considered: (1) curettage; (2) 
local excision; and (3) amputation. 








Fig. 
features—great profusion of large giant cells. 
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Fig. 5. Fig. 7. Fig. 8. 
Fig. 5. Case 3. Giant cell tumor head of femur (R) in a female aged 23. Lower half of the 
femoral head has been replaced by a faintly trabeculated cyst extending into lower part of neck. 
Fig. 7. Case 3. Femoral head and neck replaced by transplanted astragalus. 
Fig. 8. Case 3. Six months after astragalus transplantation. Decrease in size of the trans- 
plant and a cystic area in the upper part of the femur, suggesting recurrence of the tumor. 


SURGICAL MEASURES 


1. Curettage. The conservative operation of 
curettage and cauterization, which we owe to 
Bloodgood, has, in recent years, fallen some- 
what into disrepute. There can be no doubt 
that, in the past, this operation has been prac- 
ticed indiscriminately by surgeons with little 
experience in its specialized technique, and 
ignorant of its limitations. In a large group of 
giant, cell tumors from the American Bone 
Sarcoma Registry analyzed by Simmons (5) 
some years ago, the cures following curettage 
were 62 per cent only. I believe, however, that, 
in carefully selected cases, curettage should 
continue to be an operation of choice. For the 
indolent tumors it is, of course, an ideal pro- 
cedure, but, as already suggested, these are 
likely to be in a minority. The crucial test of 
the operation is its effectiveness in the early 
stages of rapidly growing tumors of moderate 
size, even after actual perforation of the bone 
shell has taken place (Fig. 13). The technique 
of curettage is discussed too rarely, and, in con- 
sequence, there is a belief that the operation is 
a minor procedure. The removal of every par- 
ticle of tumor tir: > from the interior ot a 
large bone cyst, tn. ntrol of the resulting 
hwmorrhage, and the final systematic chemical 
cauterization of the whole tumor cavity, is a 
precise technical performance, demanding 
both judgment and experience. The operation 


Case 3. Resected specimen. Histological 
has too often consisted of a hasty ‘‘scrape,” 
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Fig. 9. 
Fig. 9. Case 3. Thirteen months after the astragalus 
‘ansplantation. State of the tumor before deep X-ray 

therapy was begun. 

Fig. to. Case 3. Seventeen months after astragalus 


and a perfunctory sponging of the bone cavity 
with carbolic acid. It is not surprising that 
many failures are on record. 

The selection of curettage as the operation 
of choice should be determined, not only by 
the size and type of the tumor, but by the 
anatomical situation. In regions where a local 
resection can be performed without undue 
mutilation, this procedure should be definitely 
preferred to curettage. ; 

In certain tumors of the lower end of the 
femur and upper end of the tibia (the classical 
sites), where there would be no difficulty in 
eliminating all traces of tumor tissue, the 
thickness of the barrier which separates the 
tumor from the cavity of the knee joint is the 
deciding factor. For during an efficient curet- 
tage there is a risk that a fragile shell may be 
cracked or perforated on its articular aspect. 

The dangers of repeated curettage are now 
well appreciated. If local re urrence follows a 
primary curettage, thesec . vperation should 
be either resection or amputation, according 
to the anatomical indications. 

The effective scope of curettage has un- 
doubtedly been extended by the use of post- 
operative irradiation. In the tumors analyzed 
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Fig. 11. 


transplantation. State of the tumor after deep X-ray 
therapy treatment. 

Fig. 11. Case 3. One year after treatment of recurrent 
tumor by excision, combined with radium implantation. 


by Simmons, the cures following the combina- 
tion of curettage and irradiation were 72 per 
cent. My own experience of this technique, 
though comparatively small, is encouraging. 
I have had one striking example of the value of 
radium implantation, following incomplete 
curettage and chemical cauterization, in a 
large hemorrhagic giant-cell tumor of the 
ilium which had burst through its bony shell. 
This was a tumor which, on the earlier his- 
tological findings, was at first regarded as a 
true sarcoma (4). This patient is alive and 
well 10 years from the time of operation. 

In tumors in certain less accessible situa- 
tions, curettage, followed by repeated courses 
of deep X-ray therapy, is an admirable substi- 
tute for the more mutilating alternative of ex- 
cision. I have one such case under observa- 
tion at the present time—a giant cell tumor of 
the head and neck of the femur—which ap- 
pears to be undergoing progressive healing 
(Figs. 14 and 15). 

2. Excision. As an operation of the first 
instance, excision is chiefly applicable in 
tumors of the upper limb, where excellent func- 
tion may be preserved after resection of the 
ends of any of the major long bones, with the 
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Fig. 12. Giant cell tumor lower end of fibula in a female aged 42. Showing fungation of the tumor through 
the skin. 


exception of the lower end of the radius (Figs. 
16a and b). If it is considered advisable 
that the resulting loss of bone should be made 
good by the insertion of an autogenous graft, 
it is wise to postpone the reconstructive opera- 
tion until it seems certain that local recurrence 
is unlikely (see Case 3). 

In the lower limb there are few opportunities 
of practicing resection, except in tumors in un- 
usual sites, such as the fibula or head of the 
femur, for which curettage is considered to be 
impracticable. 

Compared with curettage, the operation of 
excision gives a much higher percentage of 
cures—in the series already referred to (Sim- 
mons)—the ideal figure of 100 per cent. 

3. Amputation. Little need be said on the 
general subject of amputation in the treat- 
ment of giant cell tumors. In the lower limb 
the operation is inevitable in neglected tumors 
in the region of the knee which have progressed 
to the stage of advanced destruction with im- 
pending invasion of the knee joint, and in cer- 
tain tumors which have recurred after curet- 
tage, or have defied irradiation. In tumors of 
the lower end of the femur or upper end of the 
tibia, which can be cured only by curettage 
and cauterization at the expense of the integ- 
rity of the knee joint, the operation may be 
desirable at an early stage. In patients of 
middle age, the economic advantages of am- 
putation are considerable, and the loss of a 
limb is a small price to pay for the elimination 
of a tumor which is obviously a menace to the 
patient’s life. 


PRIMARY IRRADIATION 


It remains to consider whether there is any 
justification for the use of primary irradiation 
as a substitute for operation in tumors which 
are still amenable to conservative operative 
attack. In the uncommon giant cell tumors of 
the flat bones, e.g. the ilium, where curettage 
may be of doubtful efficacy, and complete ex- 
cision impracticable, irradiation is the only 
form of therapy available. But the deliberate 
choice of irradiation as a primary measure in 
tumors of the long bones is often, in my judg- 
ment, a somewhat hazardous experiment. 
There is not only the obvious objection that, 
in the absence of histological evidence derived 
from a biopsy, the diagnosis may remain in 
doubt. Still more important is the difficulty 
which arises in connection with the interpreta- 
tion of the clinical, and more especially the 
radiographic, signs of healing in a tumor un- 
dergoing irradiation. The appearance in the 
roentgenograms of zones of bone sclerosis at 
the periphery of the tumor, though suggestive 
of bone repair, is not convincing proof of the 
death and obliteration of the tumor cells ex 
masse. There is also the potential injurious 
effect of prolonged irradiation on articular car- 
tilage to be reckoned with. If the penetration 
is sufficiently powerful to kill an osteoclastoma 
of the lower end of the femur or upper end oi 
the tibia, the knee joint is bound to suffer 
This objection applies equally to the use 0! 
irradiation after the operation of curettage. 
For this reason, as a general rule, the use oi 
postoperative deep X-ray therap, should be 
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confined to tumors in situations such as the 
hip, where ankylosis may be far less disabling 
than the functional results of a resection of the 
upper end of the femur. 

I believe that valuable time may be lost in 
waiting for a tumor to heal under irradiation. 
It is not sufficient for the radiologist to claim 
that the tumor is held in check over a long 
veriod. If irradiation is to compete on even 
‘erms with the conservative surgical proce- 
lures, there must be convincing evidence in a 
hort period of time of shrinkage of the cyst 
nd obliteration of the cavity by new bone, 
rithout the clinical signs of deterioration of 
he joint in the neighborhood of the tumor. 
“hese points are illustrated in the following 
ase of my own series: 


CasE 4. Male, aged 56 years. Giant cell tumor 
{ lower end of femur, right. 

The patient suffered a contusion of the right knee, 
lowed by a localized cystic expansion of the ex- 
ernal condyle of the femur. Operation was not 

advised and a trial of irradiation was suggested. 
(hree courses were given over a period of 15 months. 
During the early stages, the tumor was believed to be 
inder control, but during the last 6 months the knee 
became steadily more swollen, more painful, and 
tixed. 

On examination June 4, 1934, there was found a 
well marked enlargement of the external condyle of 
the femur with local tenderness; distended veins, the 
knee practically fixed in 15 degrees’ flexion; marked 
wasting of the thigh. 





Fig. 14, left. Giant cell tumor head of femur in a female 
aged 27. Pre-operative X-ray. 

Fig. 15. Giant cell tumor head of femur in a female aged 
27. Eleven months after curettage and cauterization, fol- 
lowed by deep X-ray therapy. Appearances suggest obliter- 
ation of the tumor. 





Fig. 13. An active, rapidly growing giant cell tumor of 
the lower end of the femur, in a man of 30, with early per- 
foration of the bony shell, and treated by curettage and 
cauterization. Shows condition 514 years from the time of 
the operation. 


X-ray examination January 3, 1933, made after 
the original injury (Fig. 17) showed localized eccen- 
tric cystic expansion of the external condyle with 
clear cut boundary and coarse trabeculation. 

Figure 18, a roentgenogram taken May 6, 1934, 
shows the cystic area much increased in size; 





Fig. 16. a, Giant cell tumor lower end of ulna, in a female 
aged 25. Treated by resection. b, Specimen after excision. 
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Fig. 17. Case 4. Giant cell tumor lower end of femur ina 
male aged 56. Trabeculated cystic expansion of the ex- 
ternal condyle with a fairly thick shell. 


attenuation and partial disappearance of the bony 
shell; a line of fracture through the upper part of 
the cyst. 

On June 10, 1934, a midthigh amputation was 
performed. 

Description of specimen. (1) A cystic expansion of 
the external condyle, with an absence of bony shell 
on the superficial aspect. Contents of cyst, tissue of 
varied consistency and color. Small amount of fluid 
present. (2) The knee joint showed erosion of the 
articular cartilage on the adjacent surfaces of the 
external condyle and tibial tuberosity, with a strong 
adhesion binding the two surfaces together. Joint 
almost completely fixed. 

Histological examination of the contents of the 
cyst revealed a typical benign giant cell tumor with 
no suggestion of malignancy; spindle and round cells 
with marked number of giant cells, particularly in 
relation to large areas of hemorrhage. 


Here is a giant cell tumor occurring in a man 
of 56 years (an unusually late age), which in- 
creased in size in spite of irradiation. When 
first discovered, the tumor could undoubtedly 
have been cured by curettage with the pres- 


Fig. 18. Case 4. The same cyst fourteen months later, 
after irradiation showing considerable increase in size and 
attenuation of the bony shell. 


ervation of a useful knee joint. Fifteen months 
later, when a surgical opinion was sought, the 
advanced destruction and the degenerative 
changes in the knee joint made amputation 
inevitable. 

I believe it is not unreasonable to regard the 
case for primary irradiation as still sub judice. 
My own experience leaves me at the present 
time an advocate of early operative interven- 
tion. On this important aspect of the giant 
cell tumor problem, however, my mind is still 
“open and to let.” 
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Discussion 


FREDERIC J. Cotron, M.D., F.A.C.S., Boston: 
Somehow, the age discrimination seems less clean 
cut in our experience than in Mr. Platt’s. We have 
seen a good many typical giant cell tumors in chil- 
dren, a good many cysts in adults, which by no 
means are always.to be connected with lime abnor- 
malities or parathyroid activity. One recognizes, 
of course, the odd solitary cysts encountered in 
adolescence. These are obviously dystrophic, but 
their origin is not clear, a parathyroid background 
has not been established in my cases, though to be 
sure many of them antedate modern exact chemistry. 

The giant cell tumor is, however, a distinct entity, 
and, as Mr. Platt has said, of varying type as to 
growth rate (therefore as to bone expansion) and 
as to tendency to recur. 

The arch type is the tumor para-epiphyseal; later, 
in a bone end, it may show some bone expansion, 
characterized by irregular outline, particularly by 
apparent trabeculation, and by a tendency to in- 
volve, progressively, all parts of a given bone. In- 
vasion of the soft parts or of the adjacent joints 
occurs late if at all. 

There is definite evidence to support the state- 
ment that giant cell tumors do degenerate to form 
cysts, and transitional forms are not rarely met with. 

Some confusion may arise here because real cysts 
of any origin may show in the lining membrane 
giant cells in some number. Giant cell tumors may 
be associated with cysts in the same individual— 
both of obvious parathyroid background. On the other 
hand giant cell tumors which do not become cysts 
or retrograde into scar fibroma, may, and not seldom 
do, recur, even after excision by a technique or- 
dinarily efficient; they may very rarely give rise to 
chest metastases of similar apparently non-malig- 
nant histology. 

It must be remembered that these giant cells are 
the bone eaters and that their presence in granula- 
tion tissue—for that is the mass of the tumor—may 
prove only the destruction of bone. They may well 


be, as Mallory has called them, only “foreign body 
giant-cells,” though this hardly explains similar 
tumors, as epulis or tendon sheath growths. 

There is no question but that there is a definite 
class of giant cell growths. They are essentially 
benign, and usually can be diagnosticated by means 
of the X-ray. It is true that these tumors and cer- 
tain cysts have much in common in appearance and 
in origin. 

I agree with the speaker that operation is abso- 
lutely preferable to irradiation; I would go even 
further and say that irradiation usually acts to 
stimulate the tumor growth, the curative effect be- 
ginning only later and at the expense of unnecessary 
deformity from loss of bone. 

Only when such tumors are found in the spine 
(recognizable in part by the characteristic invasion 
of the transverse and other processes) is the X-ray 
to be chosen as a means of treatment. Elsewhere 
thorough curettage and vaseline packing to allow 
healing from the bottom gives permanent cure in 
most cases. 

We have seen several cases in which patients 
have remained cured, at least for years, after a 
second operation. 

We have seen one case recur after 2 years’ apparent 
healing, reoperated upon, and become apparently 
well after a year; recurrences are usually rather 
prompt. 

If a third operation is necessary it should be 
resection. 

We have data on but one amputation; amputation 
should have been done in one other case with repeated 
recurrence and final death from thoracic metastasis. 

I am much interested in Mr. Platt’s 40 year 
limit. One recalls in this commonwealth very, 
very few cases of giant cell tumors after 40 and 
based on the age of the patient there seems to be 
no exact or even nearly exact differentiation be- 
tween giant cell tumors and their near cousins, the 
“solitary”’ cysts. 
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ENDOCRINE MECHANISMS IN CERTAIN FUNCTIONAL 
GYNECOLOGICAL DISORDERS’ 


EMIL NOVAK, M.D., F.A.C.S., BALTIMORE, MARYLAND 


functional disorders before an audi- 

ence of surgeons, who, in the popular 
mind, at least, are the artisans of the medical 
profession. Certainly in gynecology more 
than in any other branch of surgery, an ever- 
increasing proportion of our patients invoke 
the science as well as the art of our calling. 
If I may, very immodestly, quote from a 
previous paper of my own, “if the proper 
study of mankind is man, the proper study of 
gynecology is woman, in all her varied bio- 
logical aspects, rather than merely as a crea- 
ture possessing pelvic organs of certain shape, 
size and position.” To achieve such breadth 
of viewpoint, a knowledge of the more static 
subjects of the anatomy, histology, and pa- 
thology of the generative organs must be sup- 
plemented by a familiarity with the physiolog- 
ical and endocrinological forces which vitalize 
these organs. 

The approach to clinical problems of the 
gynecologist interested in endocrinology is apt 
to be very different from that of the man so 
unfortunate as never to have interested him- 
self in this new and fertile field. To the first 
such a symptom as uterine bleeding may mean 
a careful search for anatomical causes, and, if 
none are found, an assumption of functional 
or perhaps even “idiopathic” etiology. His 
more physiologically minded confrére, how- 
ever, tries to go a step further, and, knowing 
something of the normal physiological forces, 
tries to determine what the nature of the func- 
tional upset may be. Again, where one type 
of gynecologist will open the abdomen with 
an eye only for structural deviations, the 
other includes in his survey a consideration 
of such physiological factors as may often 
be deduced from careful inspection of the 
ovaries, coupling with this the information 
gained from a careful history and a really 
comprehensive physical examination, which 
must often include all the interlocking duct- 
less gland structures. Innumerable examples 


N° apology need be made for discussing 


might be offered in support of this general 
thesis, and some I shall have occasion to stress 
later in this paper. One need no longer fear 
that an interest in endocrinology will expose 
one to the criticism of being a “‘ductless gland 
faddist,” and it is no mere literary overstate- 
ment to assert that a working knowledge of 
endocrinology is indispensable to the gyne- 
cologist who would practice his specialty in- 
telligently. 

To argue that our knowledge of gynecolog- 
ical endocrinology is very incomplete and that 
the subject is a bewildering one to the neo- 
phyte, or, for that matter, even to investi- 
gators who have worked intensively in this 
field, is merely begging the question. A suffi- 
cient number of facts have been crystallized 
out to change and to freshen our viewpoints 
on many old problems in both reproductive 
physiology and clinical gynecology, and this 
modicum of knowledge it is not difficult to 
acquire. The disappointments of organo- 
therapy should be no deterrent, as seems to be 
the case with many. Nothing can be much 
more certain than that the brilliant advances 
of reproductive physiology will bring their 
therapeutic reward in the not very distant 
future, but we need not wait for this, to de- 
velop an interest in endocrinology. Even in 
its present undeveloped state it can aid much 
in the interpretation of clinical problems, and 
can make our daily work as clinicians much 
richer in interest and zest. 


THE NORMAL CYCLE 


It goes without saying that a discussion of 
the endocrine mechanisms in gynecological 
disease presupposes some knowledge of the 
endocrine mechanism of the normal genital 
cycle. A still broader knowledge will come 
from a study of this phenomenon from a com- 
parative standpoint. This is not the place to 
review the normal physiology of menstrua- 
tion; I have done this in several previous 
publications. As a basis for our discussion o/ 


1Presented before the Clinical Congress of the American College of Surgeons, Boston, October 15-19, 1934. 
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pathological physiology, however, it may be 
emphasized that the réles played by the two 
known ovarian hormones are now rather clear- 
ly defined. One of these hormones, the hor- 
mone of the graafian follicle (estrin, theelin, 
folliculin, “‘the female sex hormone,” or men- 
formon) exerts two chief effects upon the 
endometrium, and to a less extent, the uterine 
musculature, viz., growth and hyperemia. 
This hormone is produced not only in the 
developing follicle, but also, as we now know, 
in the corpus luteum which supersedes the 
follicle after extrusion of the egg. The more 
characteristic hormone of the corpus luteum, 
progestin, is, on the other hand, responsible 
for the secretory changes of the premenstrual 
or prenidatory phase of the cycle—changes 
which are indispensable for the implantation 
of the fertilized egg. 


MENSTRUAL BLEEDING 


With reference to the hormone mechanism 
of the actual bleeding of menstruation, the 
evidence now indicates that the responsible 
factor is an abrupt drop in the blood level of 
folliculin, so that, in the failure of pregnancy, 
the built-up endometrium is suddenly de- 
prived of its sustaining force and undergoes 
degeneration and desquamation, with prob- 
ably both a rupture and an increased perme- 
ability of the blood vessels as immediate 
causes of the menstrual bleeding. 

I have thus briefly and baldly stated this 
concept of the dominant réle of estrin- with- 
drawal in menstrual bleeding; it is supported 
by a wealth of evidence and is accepted by 
almost all of the best investigators of the 
problem though some recent studies of Smith 
and Engle throw some doubt on the correctness 
of this view. If it is correct, a flood of light is 
shed on the mechanism of a number of func- 
tional disorders familiar to all gynecologists. 


FUNCTIONAL UTERINE BLEEDING 


Perhaps the most important of these is the 
very common and often very distressing func- 
tional hemorrhage so characteristically seen 
in women at or near the menopausal age on 
the one hand, or during the pubertal or early 
adolescent years on the other, though not 
infrequent at any age during the reproductive 


epoch. The bleeding in these cases may be 
very severe or even exsanguinating even 
though the pelvic organs be grossly normal. 

In so far as the ovarian hormones are con- 
cerned, the mechanism of this disturbance 
seems now to have been clearly established. 
The important defect appears to be a failure 
of ovulation, so that the follicle continues to 
develop beyond the normal ovulation period, 
and, what is most important, to produce a 
steadily increasing amount of estrin. So long 
as the endometrium is being thus supplied, it 
continues to grow, and bleeding does not 
occur. Clinically we know that such patients 
often exhibit non-bleeding phases of even 
many weeks, so that, with the final onset of 
free bleeding, there is not infrequently and 
not unnaturally a suspicion of early abortion. 

The endometrial picture. The endometrium 
subjected to such persistent and excessive 
estrin influence undergoes a slow vegetative 
proliferation, assuming the appearance for 
which, many years ago, I suggested the desig- 
nation of “swiss-cheese pattern.” This I be- 
lieve to represent what is essentially an enor- 
mously overdeveloped basalis, foritis the latter 
endometrial stratum which is most receptive 
to the growth effect of estrin. 

There are, however, all gradations of this 
proliferative type of endometrium. In the 
most extreme forms, the endometrium is 
grossly, enormously overgrown and polypoid, 
constituting the condition formerly, and er- 
roneously, designated as “polypoid endometri- 
tis.” In other cases, the endometrium shows 
little or no gross increase and may even be 
quite scant, though the histological pattern 
may be the same. With reference to the histo- 
logical appearance, similar variations are en- 
countered, from the extreme swiss-cheese pat- 
tern with its large cystic glands side by side 
with those of normal caliber, to those in which 
the endometrium resembles that of the normal 
interval phase, with few or no enlarged glands. 
The important feature, however, is that neith- 
er on histological study nor on differential 
staining (for glycogen) is there any evidence 
of secretion in the gland epithelium, for pro- 
gestin is lacking, the follicle having persisted 
without ovulating and with absence of the 
corpus luteum as a result. 
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Why there should be these great differ- 
ences in the grade of proliferative picture en- 
countered in cases of functional hemorrhage 
I do not know. The first thought would be 
that the intensity and duration of the estrin 
stimulation is the determining factor, but this 
does not seem to be borne out by the clinical 
study of these cases. Whether the degree of 
receptivity of the endometrium is responsible, 
or whether some as yet unknown interaction 
of the ovarian and anterior hypophyseal sex 
hormones must be invoked, remains to be 
seen. The possible réle of the rate of excre- 
tion from the body of the causative hormone 
or hormones must also be considered, though, 
since the bleeding and the histological picture 
in the endometrium are “local phenomena” 
in that tissue, I do not believe that the factor 
of excretion rate can explain these local varia- 
tions. 

The pathologist who expects to see a typi- 
cal swiss-cheese endometrial pattern in every 
case of functional hemorrhage is apt to be 
disturbed if he finds only a proliferative pic- 
ture scarcely or not at all distinguishable from 
that seen in the early interval phase. Instead 
of straining his eyes to look for an occasional 
dilated gland to justify him in the diagnosis 


of hyperplasia, he need only recall that, just 
as the interval pattern is that of the basalis 
raised to a somewhat higher power, so is the 
swiss-cheese hyperplasia pattern only a still 


higher power of the interval picture. The 
term hyperplasia is a misnomer in not a few 
cases, both from a gross and microscopic 
standpoint. A better plan would perhaps be 
to designate such endometria merely as pro- 
liferative, estrous, or hyperestrous, the infer- 
ence being that we are dealing with a purely 
estrin produced picture. 

Some authors have reported the finding of 
premenstrual secretory endometrium in cases 
of functional bleeding. Since no hormone ex- 
cept that of the corpus luteum can produce 
these secretory changes, this finding at once 
removes such cases from the category under 
present discussion, though they may possibly 
still be of functional nature. To put it an- 
other way: there is little doubt that other 
factors than hyperestrinism may at times pro- 
duce excessive bleeding, even with apparently 
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normal organs, though my experience leads me 
to believe that this group is a small one. That 
the uterine musculature may at times be at 
fault, with the production of a genuinely myo- 
pathic bleeding, seems probable, though it is 
difficult to prove. The same may be said as 
to a possible réle of the vascular and vaso- 
motor systems, or, for that matter, of the 
nervous system:in general. We are in almost 
complete ignorance of these cogs in the men- 
strual machinery, our knowledge of the latter 
being almost entirely limited to its endo- 
crinology and histology. 

In the occasional case in which a secretory 
endometrium is found in association with sup- 
posed functional hemorrhage, my own reac- 
tion has been to suspect the correctness of the 
diagnosis and to bear in mind the possibility 
of some not easily discoverable structural 
lesion, such as a submucous myoma, a uterine 
polyp, or a low-grade chronic pelvic inflam- 
matory disease. This is not to deny the pos- 
sibility of functional hemorrhage due to other 
causes than the persistent unruptured follicle, 
especially as we know too little of the possible 
role of other endocrine glands, such as the 
thyroid, in this connection. Occasionally, 
though not often, functional bleeding is clearly 
due to hypothyroidism, and readily cured by 
thyroid medication. 

Pathological physiology. To revert again to 
the pathological physiology of the common 
type of functional bleeding, I have already 
stressed the fact that, so long as the endo- 
metrium is receiving a steady supply of estrin, 
bleeding does not occur. How, then, can we 
explain the bleeding phases, sometimes short, 
more often prolonged, often periodic, not in- 
frequently very irregular, not rarely continu- 
ous? On the basis of what is now accepted as 
to the hormone mechanism of menstrual 
bleeding in the human female, or of estrous 
bleeding in some of the lower animals, the 
obvious explanation would be that the estrin 
blood level undergoes drops at varying inter- 
vals, and that it is this estrin withdrawal from 
the endometrium which is responsible for the 
bleeding. 

What explanation, however, can we make 
as to these intermittent drops in the estrin 
level? For this we must turn to the reciprocal 
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relations existing between the ovarian and 
anterior hypophyseal sex hormones. While it 
is true that the anterior pituitary lobe is the 
“motor of the ovary,” and that failure of 
anterior pituitary function means a failure of 
ovarian function, it has been established that 
the ovary in turn exerts a reciprocal effect 
upon the anterior lobe. The work of Moore, 
Hisaw and his collaborators, as well as other 
investigators, has shown that prolonged and 
excessive estrin administration is followed by 
inhibition of the anterior lobe function, and 
that, with the latter in abeyance, there fol- 
lows an inhibition of ovarian activity. 

In our cases of functional bleeding, a similar 
mechanism seems to operate, so that, when the 
estrin level reaches a certain point, there is 
produced an anterior pituitary inhibition, and 
in turn an inhibition of follicular activity in 
the ovary, with the drop in estrin which is 
responsible for the bleeding phase. I have 
compared the mechanism to that employed 
in our automatic heating systems, in which 
the production of heat is automatically shut 
off when the temperature of the house reaches 
a certain level. The interlocking relationship 
between the two glands is thus seen to be not 
only qualitative, but also quantitative, and 
this is true of endocrine relationships in gen- 
eral, a fact often overlooked. 

As to the local or anatomical findings in the 
bleeding phase, with which we are not directly 
concerned in this paper, suffice it to say that 
there is no such extensive desquamation as is 
seen during menstruation, although small, 
localized, infarct-like areas of necrobiosis are 
commonly seen. Schroeder believes that these 
small areas are the source of all the bleeding, 
an explanation which, to me, has never 
seemed to carry conviction. It is difficult to 
believe that such tiny areas could give rise 
to the very massive hemorrhages sometimes 
observed, especially in view of the moderate 
bleeding characterizing normal menstruation, 
where practically the entire surface is lost. 
Some other factor, such as increased permea- 
bility of the blood vessel walls and increased 
diapedesis, must be invoked to explain the 
bleeding from a surface which grossly, at least, 
often appears quite intact. The histological 
picture during the bleeding phase, in so far 


as the swiss-cheese pattern is concerned, is 
quite similar to that seen in the non-bleeding 
phase, there being no such histological cycle 
as occurs in normally menstruating women. 

So far I have discussed chiefly the ovarian 
hormones as direct causes of this disorder. 
In conformity with the general subserviency 
of the ovary to the anterior lobe, there can be 
no doubt that the underlying cause is to be 
sought in the latter. The prolan A principle 
is obviously the dominating one, concerned as 
it is with follicle ripening and the production 
of estrin. The absence of corpora lutea in the 
ovary would indicate a lack or deficiency of 
prolan B, the luteinizing principle of the an- 
terior lobe, if we accept the concept of the 
duality of the two principles. The fact that 
some excellent physiologists believe that it is 
the luteinizing principle which is also respon- 
sible for ovulation would explain the failure 
of ovulation in cases of this type. On the 
other hand, the recent studies of Kurzrok 
suggest that prolan A is the factor concerned 
with ovulation, if the finding of prolan A just 
before the ovulation time may be accepted as 
evidence to this effect. 

Already there is a considerable body of ex- 
perimental evidence to confirm the natural 
assumption of the underlying réle of pituitary 
dysfunction as the cause of functional hamor- 
rhage, but when we try to seek even further, 
for an explanation of the pituitary disturb- 
ance, we meet the same stone wall which faces 
us when we seek for the underlying cause of 
menstrual rhythm and periodicity. The secret 
is still sealed within the pituitary, to which 
all evidence points as the ruler of this rather 
turbulent endocrine republic. 


SOME ASPECTS OF STERILITY AND FERTILITY 


Women who are suffering with functional 
bleeding associated with hyperplasia of the 
endometrium are characteristically sterile, for 
they do not ovulate. Furthermore, since there 
are no functioning corpora lutea in the ova- 
ries, there is a lack of the progestin so indis- 
pensable for the prenidatory changes without 
which implantation can not occur. And yet 
in many of the milder cases the bleeding is 
periodical, like normal menstruation, and the 
amount of the flow may be only slightly above 
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normal. I emphasize this because it illustrates 
the fact that periodical bleeding not dis- 
tinguishable clinically from normal bleeding 
may occasionally occur without ovulation. 
In the overwhelming majority of women, of 
course, the mechanism is of the well known 
ovulatory variety, but the exceptions to this 
rule are, I believe, more frequent than has 
been believed. My observations lead me to 
think that, even if menstruation is normal, 
the non-ovulatory type of periodical bleeding 
is not rare in women near the two extremes 
of menstrual life, when pathological function- 
al bleeding is so often seen. A normal puberty 
presupposes a perfect conjunction of several 
endocrine phenomena, and this does not al- 
ways occur. For example, the follicle ripening 
mechanism may be operative before the ovu- 
lating and luteinizing effects are unlimbered, 
and an anovulatory type of periodical bleed- 
ing clinically quite similar to normal menstru- 
ation may occur. This is an adequate explana- 
tion of the well known fact that nubility and 
fertility are by no means invariably syn- 
chronous. 

As the woman approaches the time of 
actual menopause, it is quite possible for 
the cycle again to revert to the anovula- 
tory type, the common estrin progestin se- 
quence being superseded by a purely estrin 
mechanism in so far as the ovaries are con- 
cerned. At any age during the reproductive 
epoch, as a matter of fact, such a mechanism 
may develop, and this possibility must be 
borne in mind in seeking for the cause of 
otherwise unexplainable sterility. 

There has been much discussion as to 
whether the anovulatory type of cycle, ad- 
mittedly the exceptional type in women, is 
to be considered pathological. Differences in 
opinion on this point are explainable entirely 
by differences in the definition of menstrua- 
tion. If the traditional definition of menstru- 
ation as a periodical discharge of blood from 
the uterine mucous membrane is accepted, 
certainly anovulatory bleeding of the period- 
ical type under discussion comes within this 
definition. If, on the other hand, one adds to 
the definition the requirement that ovulation 
and corpus luteum formation must occur, it 
is obvious that anovulatory bleeding is always 
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pathological, even though it clinically simu- 
lates normal menstruation perfectly. 

Such a restriction of the definition reminds 
me of the rapid mental shift exhibited by the 
Turkish physician in a case quoted by Gar- 
rison in his History of Medicine. The patient 
was a Turkish upholsterer who, during the 
delirium of typhus fever, drank from a pail 
of pickled cabbage and recovered, whereupon 
the Turkish doctor declared cabbage juice a 
specific for the disease. The next patient 
dying under this regimen, however, they modi- 
fied the dogma by saying that cabbage juice 
is good for typhus provided the patient be an 
upholsterer. 

My own viewpoint is that the time-honored 
clinical concept of menstruation as a periodical 
uterine bleeding, enunciated long before we 
knew anything of possible differences in its 
hormone mechanism, is the logical one to 
accept. Corroborative evidence of the two 
types of menstruation has been abundantly 
furnished by students of reproductive physi- 
ology in monkeys, in which the cycle is so 
similar to that of women. The two types are 
seen, not only in different monkeys, but also 
in one and the same animal at different seasons 
of the year, even though the menstrual flow 
itself shows no alteration in rhythm or amount. 


OVULATION TEST 


The occasional importance of the above 
facts in the study of our sterility cases is 


obvious. The question naturally arises as to 
whether or not we can determine whether the 
individual patient is ovulating. This can, I 
think, be unhesitatingly answered in the af- 
firmative. The endometrium is the register- 
ing-board of the two ovarian hormones, and 
we know the effects which each produces upon 
it. The ovulation test, as we designate it, 
consists simply in obtaining for microscopic 
examination a bit of uterine mucosa shortly 
before the expected onset of a period. If the 
woman has ovulated, a corpus luteum has 
been formed in her ovary, progestin has been 
secreted, and definite secretory changes have 
been produced in the endometrium, as can be 
determined by simple microscopic examina- 
tion, with occasional differential staining for 
confirmation. 
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If on the other hand, a proliferative, non- 
secretory picture is found, we may conclude 
that there is no corpus luteum and that ovu- 
lation has not taken place. I could cite a 
number of instances in which this test has 
proved of much value. For example, in a 
recent patient, aged 39, in whom both tubes 
were blocked at the isthmi, and in whom I had 
planned performing resection of the closed 
oortions and tubo-endometrial anastomosis, 
the finding of a non-secretory endometrium 
just before menstruation prevented an opera- 
tion which would undoubtedly have been 
useless. 

Once again I emphasize that the anovu- 
latory cycle is the unusual one in women, and 
(hat in the vast majority of women a secretory 
iype of endometrium is to be expected just 
before menstruation. But in the compara- 
tively small group of cases of otherwise unex- 
plainable sterility, where tubal patency tests, 
endocrine studies, metabolism determination, 
semen examination, and other studies have 
jailed to reveal a cause, I am inclined to think 
that, as opportunities for observation increase, 
a not inconsiderable proportion may be ex- 
plained by failure of ovulation. This is espe- 
cially to be sought for if the menstrual periods 
are somewhat free and perhaps slightly ir- 
regular. 

I emphasize once more the importance of 
microscopic study of the endometrium in the 
study of functional menstrual disorders, for 
this tissue is a mirror of ovarian activity, and 
we can often learn more from it than we can 
from blood and urine hormone studies, im- 
portant as the latter are in many cases. The 
quantitative hormonology of blood and urine, 
moreover, is impracticable in everyday prac- 
tice, while valuable information is often ob- 
tained from the far simpler histological stu- 
dies of the endometrium. 

To obtain tissue from the uterus, an anzes- 
thetic is not by any means always necessary, 
although this would be fully justified by the 
value of the information gained. In the ma- 
jority of cases, however, specimens for study 
can be obtained without anesthesia, either 
by using a curette sufficiently small to pass 
through an undilated cervical canal, or by 
some form of suction. During the past year 


or so, I have been using suction by means of 
the electric motor pump, the cannula for in- 
troduction being a modification of the Rubin 
insufflation cannula. More recently still, we 
have modified this by building a very small 
serrated curette on the open end of the can- 
nula.! By means of this suction curette and 
the electric pump we can almost always obtain 
sufficient tissue without anesthesia for micro- 
scopic examination, and in some cases, in 
which the endometrium is sufficiently loose 
and fluffy, can perform a fairly complete 
curetting. The powerful suction engendered 
by this method is apt to cause some pain, but 
this is usually easily bearable and the pro- 
cedure requires only a few moments. After 
all, however, any method which will yield 
tissue sufficient for diagnosis, without pain to 
the unanesthetized patient, should be satis- 
factory. If light anesthesia is required, as is 
sometimes the case, there is no reason why the 
customary dilatation and curettage should not 
be carried out. 

The rich possibilities of this suction or suc- 
tion curette technique for the investigation of 
other intra-uterine conditions may be men- 
tioned in passing. I need only suggest that it 
will furnish an excellent means of studying 
the day to day variations in such conditions 
as amenorrhoea, in some of which, at least, a 
histological cycle does occur, as I have found 
in a few cases. How does such a cycle differ 
from the normal, and what takes the place of 
the bleeding phase? Again, if a sufficient 
number of such procedures are carried out, 
it seems reasonably sure that embryologists 
will be made happy by the accidental finding 
of fertilized eggs in earlier phases, whether 
implanted or unimplanted, than the g to 11 
day old Miller ovum. 

Finally, as regards the anovulatory type of 
cycle, it should be added that this is only one 
of the endocrine mechanisms which may be 
concerned in sterility, though with the others 
there is often some manifest suggestion of 
endocrinopathy. For example, in the far more 
common form of sterility associated with adi- 
posogenital dystrophy, there are present also 
amenorrhoea and a rather characteristic type 


1A description of this simple apparatus will shortly appear in the 
Journal of the American Medical Association. 
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of adiposity. Again, in the sterility of marked 
hypothyroidism, the basal metabolism deter- 
mination, as well as the clinical symptoms, 
point the way to both diagnosis and treatment. 


FERTILITY 


The chronological relationship between 
menstruation and ovulation, as they occur in 
the normal woman, has its practical applica- 
tion in the management of sterility and, ob- 
versely, in efforts at limiting reproductiveness. 
That there is an optimum period in which 
coitus is most likely to be productive, and that 
this roughly corresponds to the span of the 
cycle during which most ovulations occur 
(tenth to eighteenth days), I firmly believe. 
On the other hand, I believe also that this 
method of biological contraception may prove 
to be far from infallible, and that the too 
dogmatic enunciations of certain writers to 
the contrary are not justified by the evidence 
in hand. Notwithstanding this, there is much 
to be gained by popularizing the medical 
viewpoint as to the relative safety of marital 
relations at certain phases of the cycle, for 
this method of limiting pregnancies is the 
only one available to a large number of 
women, because of religious or other scruples 
against the mechanical and chemical methods 
of contraception. I shall not elaborate further 
on this subject, which I have discussed more 
fully in a recent paper. 


AMENORRHEA 


When we come to the consideration of endo- 
crinopathic amenorrhcea, we at once find our- 
selves in a perplexing labyrinth of poorly 
understood endocrine relationships, embrac- 
ing the gonads, the hypophysis, the thyroid, 
the suprarenal, and, in fact, the entire duct- 
less gland system. Rather complacently we 
have come to designate certain groups of cases 
as thyroidal in origin, others as hypopituitary, 
still others as hypogonadal. So long as we 
appreciate the limitations of such grouping, 
there is some advantage and much conveni- 
ence in thus labeling our cases. To discuss 
the possible mechanisms in all these types 
would involve a review of a very large section 
of endocrinology, so that I can touch upon 
only one or two of the more common varieties. 
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Most frequent of this group is the so called 
adiposogenital dystrophy, or Froehlich’s syn- 
drome. For many years the cause of this has 
been referred to the anterior lobe. Whether 
the syndrome can be of purely functional 
nature, or whether, as some believe, there is 
always present a chromophobic adenoma, can 
not be definitely stated. It now seems to be 
accepted that the dysfunction involves not 
only the sex and fat metabolism hormones of 
the anterior lobe, but also that the immedi- 
ately adjoining hypothalamic region of the 
brain is concerned in the metabolic disturb- 
ance responsible for the adiposity characteriz- 
ing the syndrome. 

In this connection I have been much inter- 
ested in the recent reports of cases of general- 
ized cedema during menstruation, together 
with strikingly abrupt and pronounced weight 
increase during the periods. Even in normal 
women such cyclical increases in weight dur- 
ing the periods are common, as Sweeney has 
recently demonstrated in a rather large series 
of cases. The cause for this is undoubtedly to 
be sought in a disturbance of water balance, 
though if this has its origin in the posterior 
lobe or in the hypothalamus is not yet clear. 

I have now under observation a young 
woman of 19 years, whose weight at the begin- 
ning of treatment was 232 pounds, and who 
had not menstruated for 2 years. Under ap- 
propriate treatment her weight has decreased 
to 184 pounds, but the decline in weight was 
interrupted by sharp periodical increases of 
often 7 or 8 pounds within 24 hours, at inter- 
vals of about 21 days. In other words, she 
exhibited a definite metabolic cycle even when 
the menstrual cycle was in abeyance, and, 
with the recent occurrence of a menstrual 
period, the same striking increase in weight 
occurred. The further study of this interest- 
ing correlation between the metabolic and 
genital cycles may prove to be a fertile field. 

All sorts of variations in the clinical picture 
are encountered in cases of endocrinopathic 
amenorrhcea, from the extreme type of Froeh- 
lich’s syndrome, with the often enormous adi- 
posity, to the type in which the amenorrhcea 
is apparently the only symptom, the patient 
being of normal weight and build, with no 
other discoverable manifestations of endo- 
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crinopathy. The latter group is often looked 
upon as primarily hypogonadal, but it is more 
ikely to be secondary to a functional defi- 
iency in the anterior lobe, without involve- 
rent of those elements in this gland or in the 
:ypothalamus which are concerned in meta- 
olic disturbance. However, we know so little 
the mechanisms involved that it seems 
arcely worth while speculating upon them 

” PRIMARY DYSMENORRH@A 

One hesitates to discuss a subject upon 

tich so much has been written and about 

tich so little is actually known, and yet it 
is one of the important unsolved problems of 
necology. That a large number of cases are 
psychogenic origin, and that a considerable 
iumber can literally be “talked out” of their 
) alady, I am convinced from personal obser- 
tion. Again, that in many cases of so called 
imary dysmenorrhoea, the disorder is really 
iue to a constitutional depravity of one form 
r another, is equally certain. 

There can be little doubt, however, that 
(he responsible factor in some cases is an endo- 
crine imbalance, probably involving the ovar- 
ian hormones. The work of Reynolds and 
others indicates that estrin is the normal 
timulant of rhythmic uterine contractility, 
while progestin, and the prolan principles of 
pregnancy urine, inhibit this action. For this 
reason, coupled with such circumstantial clin- 
ical evidence as the usual time of appearance 
of the dysmenorrhoea, there is considerable 
reason to believe that the responsible endo- 
crine factor is a relative excess of estrin and 
deficiency of progestin. We have therefore 
suggested the use of the prolan containing 
preparations as an adjuvant in the treatment 
of this disorder. The ever present psychic 
factor must be considered in the evaluation of 
results, and such treatment will be superficial 
and usually unsuccessful unless a thorough 
study of the patient’s psychic, constitutional 
and even sociological status is made. For a 
fuller résumé of this subject the reader may 
be referred to a recent paper by me. 


MENOPAUSAL SYMPTOMS 


As this paper is concerned chiefly with a 
discussion of endocrine mechanisms, our dis- 


ENDOCRINE MECHANISMS IN GYNECOLOGICAL 


DISORDERS 337 
cussion of the subject of the menopausal symp- 
toms must needs be very brief, for we know 
almost nothing as to the mechanism involved 
in their production. I refer here, of course, 
especially to the vasomotor phenomena which 
constitute the most characteristic of these 
menopausal manifestations. Their very na- 
ture suggests some deep-seated interrelation- 
ship between the endocrine apparatus and the 
autonomic nerve system, but the problem is 
one which, so far, and for obvious reasons, 
has been inaccessible to the laboratory and the 
experimental methods which have yielded so 
much information concerning other questions. 

As to the underlying endocrine disturbance, 
there is considerable reason to believe that an 
important factor may be the withdrawal of 
the ovarian estrin, though there can be little 
doubt that the anterior lobe plays its usual 
underlying réle in this, as in so many other 
endocrine disturbances. This is indicated by 
the characteristic findings of large amounts of 
prolan A in the urine of women who have 
ceased menstruating, and by the characteristic 
hypertrophy of the anterior lobe noted when 
the ovarian secretion has been abolished by 
castration or otherwise. 

That the withdrawal of the follicular secre- 
tion may play an important immediate rdle 
is suggested, for example, by the characteristic 
menopausal phenomena which may be ob- 
served even in old women following removal 
of granulosa cell carcinomata of the ovary. I 
have recently reported the case of a woman 
of 57 who had passed through a normal meno- 
pause, with characteristic vasomotor symp- 
toms, at 47. Ten years later, | removed a 
small granulosa cell tumor of the ovary which 
had produced periodical uterine bleeding, 
clinically identical with menstruation, for 6 
months preceding operation. Following re- 
moval of the tumor she went through a second 
menopause, again characterized by typical 
vasomotor flushes. Similar cases have been 
reported by Schulze and Dworzak. 

As such tumors produce estrin in large 
amount, and, so far as we know, only estrin, 
it would certainly seem that the factor of 
estrin withdrawal must be important in the 
production of the characteristic symptomatol- 
ogy. That a similar decrease and then dis- 
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appearance of estrin occurs during the meno- 
pause would confirm this impression, although 
it has been shown that the climacteric is an 
epoch of changing blood and urine hormon- 
ology, with excess of estrin in some phases, 
decrease in others, while in still others the 
chief feature is the excess of prolan A. I 
have been impressed with the infrequency of 
troublesome vasomotor symptoms in cases of 
functional menopausal bleeding, commonly 
accepted to be produced by hyperestrinism. 
It would be foolish to generalize on the basis 
of such observations, but the widely prevalent 
use of estrogenic substances in the treatment 
of the menopausal symptoms is certainly 
given a measure of support by this circum- 
stantial evidence. 


OTHER INTERESTING ENDOCRINOPATHIES 


Another, though rather rare, type of endo- 
crine disorder in which I have been much 
interested, is that observed in association with 
certain ovarian tumors which, among other 
endocrine effects, produce at times a remark- 
able change in secondary sex character. One 
not very rare group of tumors, the granulosa 
cell carcinomata, exhibit a strong hyperfemin- 
izing influence, so that in children they bring 
about precocious puberty and menstruation, 
while in elderly women they may produce an 
apparent re-establishment of menstruation. 
The opposite group, the arrhenoblastomata, 
secrete the male instead of the female hor- 
mone, and thus elicit phenomena indicative 
of masculinization and defeminization. These 
tumors, however, constitute a story in them- 
selves, and one inextricably bound up with 
the still hazy story of sex differentiation in 
general, so that this variety of endocrinopathy 
must be passed by with mere mention. For a 
discussion of the subject, the reader may be 
referred to the recent paper by Novak and 
Long. 

I would have liked to discuss such interest- 
ing clinical applications of biological knowl- 
edge as are illustrated in the treatment of the 
gonorrheeal valvovaginitis of children by the 
estrogenic substances and the treatment of 
undescended testis by the administration of 
the anterior pituitary-like hormones of preg- 
nancy urine. It might have been of interest, 


too, to discuss the diagnostic and prognostic 
application of the pregnancy tests in the man 
agement of hydatidiform mole and chorio 
epithelioma. 

Another question inviting discussion is th« 
possible application of the “law of follicular 
constancy,” as enunciated by Lipschuetz, in 
the explanation of the cystic degeneration o! 
conserved portions of ovarian tissue, and per 
haps the responsibility of pituitary dysfunc- 
tions of one sort or another for many cases 
of cystic ovarian degeneration. Certainly the 
histological pictures found in such cases are 
quite similar to those found in the ovaries of 
laboratory animals after injection of pituitary 
extracts of one form or another. 

Finally, it might have been of interest to 
include a discussion, though it must have been 
a speculative one, about the reverse effects of 
pelvic anatomical lesions upon not only the 
ovarian but also the pituitary function. Cer- 
tainly it is difficult to explain in any other 
way the disturbances of menstrual amount 
and rhythm which are so common with uterine 
myomata, ovarian tumors, chronic pelvic in- 
flammatory disease, and other pelvic lesions. 
A comprehensive survey of the functional dis- 
turbances would also have to include many 
cases in which definite anatomical lesions are 
present in the pelvis. I need cite only one 
instance, that of ectopic pregnancy, for with- 
out question the mechanism of the endometri- 
al bleeding characterizing this condition is a 
hormonal one, emanating primarily from the 
ectopic trophoblast. Many other examples 
might be discussed were there time for this. 

EPILOGUE 

While it is difficult to condense into a short 
summary the rather general discussion of en- 
docrine relationships in which I have indulged, 
I would again emphasize the patent indispens- 
ability of a knowledge of such matters to the 
gynecologist who would practice his specialty 
intelligently. An interest in endocrinology 
will change one’s whole clinical viewpoin‘, 
and will freshen one’s interest in many clinic«| 
problems which have threatened to become 
hackneyed and stale. 

While our knowledge of the subject is sti | 
incomplete and in many fields only nebulou:, 
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there is perhaps no branch of medicine in 
which such rapid strides have been made in 
such a short time. Thus far investigators 
iave been studying chiefly the broad qualita- 
‘ive aspects of endocrine relationships, but 
here is reason to believe that future work will 
eveal that endocrine equilibrium connotes a 
nely balanced quantitative relationship be- 
veen the various endocrine organs. Another 
‘oad principle in need of elucidation is the 
le played by the variations in sensitivity of 
i.e recipient tissues to endocrine influences, 
«id the factors governing such variations, for 
t cis seems just as important as the study of 
t e endocrine dysfunctions themselves. 
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Many other fields of investigation, rich in 
promise to both scientist and clinician, lie 
before us. The laboratory investigator must 
bear the brunt of the burden, but the clinician 
can be, if he will, a valuable co-worker rather 
than a mere parasite. This is possible only 
if he has prepared his mind by familiarizing 
himself as fully as possible with what has 
already been accomplished. His insight into 
his clinical problems will be clearer and deeper 
if he views them with one anatomical and 
one physiological eye, harmoniously co-ordi- 
nated so as to bring these problems into 
sharper focus than it is possible to do in an- 
other way. 


Discussion 


Dr. GEORGE VAN S. Situ, Brookline: Dr. 
yvak’s lucidity in dealing with these hormone 
mechanisms calls forth deep admiration on my part. 
| is conservative but free thinking has been of real 
ad to us all in crystallizing our present knowledge. 

Dr. Novak speaks of the sustaining force that 
estrin has in preventing the endometrium from de- 
cenerating and desquamating. In confirmation of 
this, it has been observed that very large amounts 
of estrin given just before menstruation have result- 
ed in a lessened or even a scanty flow. Furthermore, 
the more or less intact estrous endometrium of 
typical dysfunctional bleeding supports the idea of 
the sustaining ability of estrin. However, our knowl- 
edge of what happens at the time of conception, and 
the ability of progestin to prevent or stop bleeding 
in women, or experimentally in monkeys, makes it 
necessary to consider the luteal hormone a sustain- 
ing factor also. 

| hesitate to complicate, by theoretical considera- 
tions, the clear description that Dr. Novak has pre- 
sented of the endocrine situation in endometrial 
bleeding, but feel that a few points might be brought 
out to demonstrate that the picture is not yet 
complete. 

_ Hemorrhage into the follicle ruptured by ovula- 
tion is well known. Careful studies show that at the 
time of ovulation there is actual extravasation into 
the endometrial stroma and occasionally blood is 
passed from the uterine cavity. Could this bleeding 
be due to a drop in the level of estrin? It does not 
seem so, since estrin is known to be on the increase 
at this time. 

If endometrial flow is the result solely of the 
removal of the two sustaining factors, estrin and 
progestin, why is it that other animals with regular 
ovulatory cycles do not show this phenomenon? 
Dr. Novak has found evidence of an ovulatory cycle 
in women with amenorrhcea by histological studies 
of the endometrium, and we have demonstrated the 
same thing by the finding of cyclic rises and drops 
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in the excretion of estrin in a woman with complete 
amenorrhoea of 3 years’ duration. That actual ovu- 
lation occurs is proved by the fact that these patients 
do become pregnant. Why do they not bleed? 
Conversely, why do both women and monkeys at 
times menstruate (I use the term guardedly) with- 
out previous ovulation or corpus luteum formation, 
and when they do so would one not expect the flow 
to be excessive and prolonged? Furthermore, as 
Dr. Novak points out, excessive bleeding may occur 
in patients whose endometria do not show marked 
estrin changes. My object in raising these points is 
to stress Dr. Novak’s feeling, which we also share, 
that a drop in the level of estrin cannot be the only 
precursor of bleeding and that we must seek another 
factor or combination of factors in order to explain 
these discrepancies. 

In support of this idea of another factor or com- 
bination of factors as a cause of bleeding per se, we 
have obtained, with the urine of a large proportion 
of patients with dysfunctional flowing, a prolan A 
effect in immature rats, using amounts which would 
give negative results if they came from normal 
women. And almost consistently has this effect dis- 
appeared with the cessation of bleeding following 
treatment with the urinary prolan of pregnant 
women. These findings, together with the estrin 
drop, can be considered advancing steps in the grad- 
ual elucidation of the bleeding mechanism. 

At present we decidedly agree that microscopic 
study of the endometrium gives much more reliable 
information than quantitative hormone analyses do. 
A critical experimental study of the existing methods 
for extraction and biological assay of prolan and 
estrin in the blood and urine of non-pregnant sub- 
jects has convinced us of their inadequacy. We do 
not feel that we can determine even approximately 
the amount of prolan A excreted by a patient. Until 
recently we thought we had been estimating urinary 
estrin with a fair degree of accuracy, but now we 
find that the simple expedient of boiling urine with 
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concentrated hydrochloric acid gives values up to 
10 times higher. We are thus hopefully struggling 
for refinements in quantitative methods and antici- 
pate discovering in this manner much more than it 
is possible for examination of the endometrium alone 
to reveal. 

I am much intrigued by the finding of a cyclical 
increase in weight in relation to menstruation. 
Weight increases have been observed in cases of 
migraine before attacks, at which time urinary pro- 
lan A has made its appearance. In view of the 
recently discovered hormonal changes in certain 
toxzemias of pregnancy, I am of the opinion that the 
cedema seen in these conditions often has a hormonal 
background. 

Allow me to emphasize Dr. Novak’s exhortation 
that even in its undeveloped and apparently complex 
state, present-day knowledge of these mechanisms 
is not difficult to acquire and can aid much in the 
interpretation of clinical problems. 


Dr. JoE ViNcENT MEIGs, Boston: We have been 
privileged to hear Dr. Novak present a most inter- 
esting, entertaining, and thorough paper on a very 
difficult subject. It is probable that many have 
understood all he has related but it is more probable 
that some have not. The latter is not due to Dr. 
Novak’s lack of clearness, but is due to a lack of 
understanding of the terms used and the complexity 
of the problems. Most of us who are working in this 
field and have a satisfactory knowledge of the ter- 
minology must stop and think over his reasons for 
believing as he does. If certain phenomena that 
we have all noted in our work could be explained by 
some of his theories, then we should have a more 
intelligent conception of his subject. For example 
he has spoken of endometrial biopsy, and we have 
noted in our work in the Ovarian Dysfunction Clinic 
of the Massachusetts General Hospital that this 
slight operation upon amenorrhaeic patients is some- 
times followed by a menstrual period. If this is true 
we may assume that ovulation has taken place (an 
observation first brought to our attention by Burch) 
and it should follow then that some of the preg- 
nancies noted after the Rubin test and after lipiodol 
injection of the uterus and tubes can be explained. 
For if ovulation takes place in certain instances after 
instrumentation of the uterine cavity, conception 
might perhaps occur. It has long been noted that 
after a dilatation and curettage of dysmenorrhaeic 
and amenorrheeic patients the patients’ periods be- 
come more regular and less painful, and that fertility 
is raised. Perhaps instrumentation of the uterine 


cavity, by restoring ovulation and normal menstrua 
tion, is responsible for some of our successes. 

Again it has been noted by all of us that after a 
thorough curettage of the patient with abnormal 
uterine bleeding a normal menstrual rhythm fre- 
quently follows. This may be due not so much to 
the curettage and removal of the hyperplastic endo 
metrium as to some stimulation of the pituitary 
gland and through it of the ovary, causing a norma! 
rhythm to follow. Many practitioners often ask 
why it is necessary to give radium and X-ray treat 
ment or to operate upon patients with abnormal 
bleeding, since curettage has cured so many. We 
who are surgeons and users of radium are often at 
a loss to explain some of the excellent results in 
patients treated in this simple manner. It is quite 
probable that the stimulation of the endometrium or 
uterus may restore normality to the pituitary and 
ovary and therefore put an end to the abnormal 
bleeding. The mechanism whereby ovulation occurs 
following instrumentation is not clear at present, but 
it is interesting to note that the female rabbit ovu- 
lates only at the time of coitus and that pseudo- 
pregnancy with corpus luteum formation follows in 
the mouse after copulation with a sterile male. 

Dr. Novak has stated that one type of abnormal 
bleeding is due to continuous estrin production and 
that there is frequently a persistent follicle and 
absence of corpus luteum formation. There can be 
no doubt of the truth of the statement, for all of us 
have noted these findings during pelvic operations. 
If the persistent follicle (usually a small cyst) is 
removed, normal menstruation will be resumed. It 
has been suggested that rupture of such a cyst during 
bimanual examination might restore menstruation. 
Such a maneuver has been described and advocated 
in the literature and in my practice I have noticed 
its effect on two occasions. It would be hazardous 
to advocate such a procedure, but it is evident from 
this discussion that removal or rupture of a persistent 
cyst containing estrin causes the normal rhythm to 
be resumed and therefore Dr. Novak’s explanation 
of such bleeding cases is certainly upheld. 

There are many other practical applications and 
many other observations that come to our minds as 
we master the knowledge of what has already been 
worked out by men interested in endocrinology. 
Dr. Novak is certainly one of the foremost among 
such investigators and his paper this evening demon- 
strates his great knowledge of the subject. I would 
like to thank him for all I have learned from his 
talk tonight and from the study of many of his 
excellent publications. 
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by clinical ties, the selection of a talk 

on fractures should cover a practical 

ibject which might suddenly be of interest 
) any one of us. The unsolved fracture is 
.nosen for discussion because it is the major 
; cripheral fracture of our skeleton; and be- 
iuse for more than a century its treatment 
«id the results have been a matter of con- 
»versy and inquiry among surgeons; and 
cause, although the results obtained today 
ow improvement, they are not at all com- 

| .rable to those of other fractures. The prog- 
: ss in the investigation of fracture of the neck 
the femur has been along many lines which 
cin merely be mentioned here without dis- 
cussion of their details. The collection of 


DR Wain this body of surgeons, bound 


studies and statistics gradually increases in 
our surgical literature, reports for the most 
part being based on observations and research 
in anatomy, physiology, pathology, roentgen- 
ology and treatment, including end-results. 
Appended to this paper is a list of recent 


articles. 

One hundred years ago the difficulties in 
treatment of this fracture, which was recog- 
nized as of major importance and had already 
invoked years of study, were discussed by Sir 
Astley Cooper in his work on “Dislocations 
and Fractures of the Joints.” He said in part: 
“In the examinations which I have made of 
transverse fractures of the cervix femoris, en- 
tirely within the capsular ligament, I have 
only met with one in which a bony union had 
taken place or which did not admit of a motion 
of one bone upon the other. . . . I believe the 
reason that fractures of the neck of the thigh 
bone do not unite is that the ligamentous 
sheath and periosteum of the neck of the bone 
are torn through, that the bones are conse- 
quently drawn asunder by the muscles, and 
that there is a want of nourishment of the 
head of the bone, but I can readily believe, 
if a fracture should happen without the re- 
flected ligament being torn, that as the nutri- 
tion would continue, the bone might unite, 


but the character of the accident would differ; 
the nature of the injury could scarcely be dis- 
cerned, and the patient’s bones would unite 
with little attention on the part of the sur- 
geon.”’ 

In 1834, there were claimed to exist 19 
specimens of healed fracture of the neck of 
the femur in the various museums of the 
whole of Europe, including the 3 of Malgaigne 
at the DuPuytren museum and Tilanus’ 3 at 
the Hospital of St. Peter at Amsterdam. 
Hamilton was inclined to doubt the authen- 
ticity of some of these specimens and believed 
that many of them were the results of old 
rachitic or other deformities. Some of these 
doubts were later sustained by Basset and 
aired in his monograph. It was further stated 
by Hamilton before 1880 that the number of 
specimens to be found in American museums 
was probably as great as all those in Europe 
and he advised that treatment ‘tought to be 
directed to the retention of the bone in place, 
by suitable mechanical means for a length of 
time sufficient to insure bony union, or for so 
long a time as the condition of the patient 
will warrant.”” He employed a long side splint 
with extension of 10 pounds applied by ad- 
hesive tape to prevent eversion of the limb, 
but failed to employ any abduction. 

Anatomical study of the neck of the femur 
has been directed along the lines of the archi- 
tecture of the lamellar construction of the 
head and neck in relation to the trochanteric 
portion of the bone in weight bearing axis to 
obtain a more or less diagrammatic viewpoint 
of how the angulated neck carried the super- 
imposed body and yet permitted freedom of 
motions in the hip joint. The internal ar- 
rangement of the bone is found to conform to 
the requirements of these two purposes and 
to fit in with the general supporting trabecular 
scheme of the pelvis as carried up to the spine. 
Another most important point has been an 
acceptance of the idea that the blood supply 
of the head and neck comes from 3 sources: 
(1) through the ligamentum teres, the arteries 


‘Fracture Oration. presented before the Clinical Congress of the American College of Surgeons, Boston, October 15—10, 1034. 
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Fig. 1. Head removed November 14, 1931, 13 months 
after fracture with non-union. The dark areas show bone 
of original density as of the time of accident, now asep- 
tically necrotic. The lighter areas represent efforts at 
bone replacement and revascularization. The cartilaginous 
rim seems quite intact without pleating. On the neck 
surface is found bone absorption and wearing away of 
osseous structure. The finer details and microscopic find- 
ings have been given in other articles. 


of which are shown by Chandler and Kreu- 
scher to be present in nearly all individuals; 
(2) the periosteal vessels; and (3) capsular 
branches of the anterior and posterior cervical 
arteries. We have also come to believe that 
there is some extension of blood vessels 
through the epiphyseal plane into the head 
from the superior nutrient artery. 
Physiological investigation has been direct- 
ed toward the changes in this part of the bone 
during adolescence and senility and their rela- 
tion to bone repair after fracture. Study of 
sections of the femur confirming old observa- 
tions demonstrate that in senility the canal 
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Fig. 2. A postmortem specimen removed 4 months after 
fracture treated in the conventional manner. Impaction 
and apposition of fragments was evidently obtained with 
slight rotation of the head, but very little evidence in the 
gross specimen of any mal-position. The main portion of 
the head seems alive, with some lighter areas around the 
rim, as of bone replacement, but no true bony union has 
occurred and no effort at new bone formation has started 
from the trochanteric fragment. The angulation of the 
trabecular lines at the fracture plane and the loss of density 
in the trochanteric portion of the bone are apparent. The 
specimen does not show definite bone replacement as 
starting from the vessels entering via the fovea which may 
have been occluded or of minor caliber, yet the head is 
not dead en masse. No weight bearing had ever been per- 
mitted so that factor of pressure is eliminated. Note the 
intact cartilage. Non-union to a live head. 


openings in the bone enlarge in diameter espe- 
cially in the neck where the cortical shell of 
bone is the thinnest, but contrary to previous 
understanding according to Redasch, the 





Fig. 3. Left figure, reduced fracture of neck in a large, 
heavy woman, 73 years old, in the conventional position 
and plaster dressing, May 2, 1932. The head appears 
viable. Right figure, same hip May 17, 1933. The patient 
had 18 weeks in plaster, then wore a walking caliper for 7 


months. The head still seems viable and the union at t'e 
neck holding. She was continued on the caliper 3 adci- 
tional months and now has satisfactory functional use 
the joint with no further bony changes. Union to a li e 
head. 
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amount of organic material in the bone slight- 
ly increases in ages from 60 to go years. The 
average adult has 39 to 4o per cent of organic 
material in his femur, whereas in advanced 
age, a proportion as high as 42 per cent is 
naintained. The cause of fragility in old 
ones cannot then be ascribed to their loss of 
irganic material with resulting change in the 
lasticity required for resistance to stress, but 

\ust lie in the change in porosity and thinning 

the bony wall, which overbalances any gain 

organic material. Although repair by callus 
. {ter fracture will be attempted in this senile 

me, the effort must represent a distortion of 
ordinary healing, inasmuch as the regressive 
. anges incidental to age still go on and two 
( »nflicting processes are at work. 

No accepted evidence has been offered of 
‘ie exact physiological nature of the changes 
ailecting the epiphyseal area before the occur- 
rence of separation of the epiphysis in adoles- 
cents to prove that it is directly based on local 
or constitutional disease. Many instances oc- 
cur in fat youths, but no definite relationship 
hetween thyroid, hypophysis, or other endo- 
crine disturbance accounts for all cases. Some 
have shown pre-separation changes, betrayed 
byaluckily made X-ray examination; or symp- 
tomsof slight pain orlameness have existed prior 
to separation. Mild trauma or muscular action 
canbetracedinthefinalcauseof nearly everyone. 





Fig. 4. Hip of a young man 8 years after traumatic 
epiphyseal separation at the neck of the femur, replaced 
accurately, immobilized 16 weeks, and supported with a 
walking caliper 1o months. He had grown 8 inches in 
height following the separation, with 1'4 inches shortening 
in the injured leg; very good final painless function; range 
of motion in joint restricted about 50 per cent. The head 
has broken down with flattening and abundant new bone 
has formed in the neck. Union to a head undergoing late 
aseptic necrosis with deformity and joint changes involving 
the acetabular surface. 


A glimpse at the reported investigations of 
local pathology betrays the great interest in 
this phase of the fracture. Most important 
have been the findings in the hips of patients 
on whom operation was performed and the 
relatively scant postmortem material obtain- 
able. The amount of tear in the capsule of 
the joint—rarely complete,—the character of 
the fracture plane, and especially its reduction 
and the rapid loss of bone substance in unim- 
mobilized or reduced cases has been watched. 





Fig. 5. a, Impacted fracture of left neck before reduction 
in a heavy woman 55 years old. Manipulative reduction 5 
days later, on February 11, 1933. She had walked on the 
fracture several days and had considerable pain. Head 
seems viable and somewhat rotated. b, Same, hoth hips 
May 18, 1933, after conventional 18 weeks in plaster. Head 


b. C. 


appears viable and firmly united. One year later walks very 
well, slight pain but no change in roentgenological findings. 
c, Lateral view this hip June 26, 1933. There appears to 
be every evidence of fair position of the head and bony 
union to a live head. Had been walking on caliper more 
than a month, 
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Fig. 6. Heavy male, 40 years old, 6 months after an 
attempted fixation of neck fracture. The trochanteric 
portion of the bone was pushed up by weight bearing on 
an unrecognized fracture and lay completely posterior to 
the head. Operation for bone graft into the head was 
planned and started. Difliculties in freeing the trochan- 
teric fragment and hemorrhage led to shock and abandon- 
ment of operation when only a side-to-side contact had 
been obtained. This film represents the condition 2 months 
after removal from plaster and after weight bearing in a 
walking caliper. He has no pain, a fair range of motion, 
and no change in position. Apparently a union by lateral 
contact only, without proper apposition to a viable head. 


The principal points of interest have been in 
the behavior of the head of the bone after 
fracture, the changes developing in it or its 
covering cartilage resulting in interference 
with blood supply, aseptic necrosis, revascu- 
larization and substitution for dead bone by 


newly formed bone. Studies have also been 
made of resulting changes in cartilage of the 
head of the femur and the acetabulum, involv- 
ing slowly progressing loss or deformity of 
cartilage over areas of dead bone, with replace- 
ment by bone from the subchondral areas, or 
complete collapse depending on the length of 
time or the amount of unwise weight bearing 
permitted after fracture. Observation of pa- 
tients over long periods of time coupled with 
roentgenological investigation has advanced 
our ideas of prognosis and treatment and sup- 
plemented the information gained in other 
branches of the study. The fate of the head 
separated from the neck, or attached to it in 
proper approximation can be followed and 
foretold largely by its complete or partial 
change of density as compared to neighboring 
bone. This information, however, still leaves 
something to be learned about the fracture. 
One cannot say in the early weeks after frac- 
ture, even in an average adult or adolescent to 
say nothing of a senile person, whether the 


head ina given case will die and yet unite to th: 
neck, or live and unite and later break down t» 
flatten and slowly disintegrate, after hope hail 
been advanced of a perfect restoration. It is 
this great uncertainty of the fate of the hea 
and its subsequent mechanical changes which 
hold this fracture in the unsolved class. 

From the studies of Santos, Phemister, 
myself, and others, it is known that 4 general 
results are to be obtained—a dead head with 
no union, or a real union (which is rare), a 
live head with no union, or a non-union (which 
is far from uncommon). In his recent report 
Phemister states that he has seen 49 patients 
at varying periods after fracture, following 
different methods of treatment, of whom 17 
had heads which were alive, 8 with union, 9 
with non-union. There were 32 cases of com- 
plete or partial necrosis of the head with union 
present in 4 and non-union in 28. 

Pleat formation and other cartilage changes 
incidental to disease as described by Freund 
are not found after fracture, but replacement 
of cartilage and finally pannus formation with 
adherence of the head fragment in the ace- 
tabulum are seen. True ankylosis of the hip 
joint has been found after a healing of the 
neck of the femur. 

Roentgenological investigation has covered 
a study both of the patient’s bone im situ and 
of the specimens removed, coupled with the 
summary of the pathology and histology pres- 
ent. The most recent X-ray advance has also 
done much from the popular standpoint to 
influence treatment. 

Every surgeon should know, however, that 
not only the amount of union between head 
and neck can be shown on the X-ray film, but 
that even more important information can be 
conveyed. The film must show both hip joints 
and the adjoining parts of the pelvis. The 
amount of regional atrophy about the frac- 
ture, a natural sequence of the injury and loss 
of activity, the changes in the head showing 
by retained original density or by mottling 
whether the head is entirely or partly dead or 
is undergoing bony replacement, along wit! 
changes in configuration indicating flattenir g 
or collapse or cartilage changes may all le 
read from one film. The future of the fractu:e 
from the standpoint of union to live or dea 1 
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Fig. 7. a, A 57 year old woman with fracture of neck of 
e femur in a limb the site of an old infantile paralysis. 
inipulative reduction attempted 3 weeks after accident 
lowed by the conventional period in plaster. Only fair 
position was obtained. b, Same hip 8 months later. 
ter removal from plaster, had been walking in caliper 


| vad, or a hopeless outlook which might be 
| ettered by operative procedure of fixation or 
construction, can be thus exposed in a series 
' films taken at intervals after treatment is 
tarted. 

Rigorous analysis of films and results ob- 
iained by reduction or operations and careful 
clinical examination after months of supposed 
perfect reduction lead to the development of 
roentgenological technique for lateral views of 
the head and neck of the bone. The surprising 
result was that there had been as high a per- 
centage of functional use and slight disability 
as had been found in the average case because 
glaring deficiencies in angulation or approxi- 
mation of bony surfaces were exposed. How- 
ever, union was found in some instances in 
which complete or perfect approximation had 
not obtained—a condition known to exist in 
many fractures throughout the body. 

An understanding of my title lies in a review 
of the care of this fracture, the mechanical 
treatment of which was put on a rational basis 
by Royal Whitman 45 years ago. His sug- 
gestions have only slowly been adopted by the 
surgical world, more rapidly in Germany than 
in France and England. In the United States 
every effort has been made to teach the basic 
points in the last generation, but there is still 
woeful lack of application of the principles 
laid down by him. Traction on the leg, inver- 
sion followed by abduction, are not universally 
used, partly because of lack of interest among 
many men handling these fractures and partly 


©. 
with very little weight bearing. Non-union to dead head 
betrayed by the relative densities of the bone fragments. 
c, Same patient after a Whitman reconstruction operation 
had been performed. A fair functional result was obtained 
in this patient considering the defect in the leg from a former 
paralysis. 


because these same men, including many sur- 
geons who receive patients with this fracture, 
do not know how to apply a comfortable, last- 
ing, and serviceable plaste rdressing with the 
patient in the position of reduction. There is 
no excuse for this lack of treatment ability 
since, through Hawley’s ingenuity, we have 
been given the fracture table. For that mat- 
ter, a proper plaster-of-Paris dressing may be 
applied by use of a simple padded perineal 
post on the edge of a table with the patient 
lying on an inverted bowl as was done 30 
years ago. 

Failing, on account of some of the points 
mentioned in preceding paragraphs or for 
other unknown reasons, to get union in a 
satisfactory percentage of instances, surgeons 
turned to operative attempts to force the 
fracture to heal or to remove the head as 
advised by Sir Robert Jones. In 1902, Murphy 
began nailing on the heads of femora. Delbet 
perfected his screw and hip guide a few years 
later and there has followed a series of differ- 
ent operative attempts, some with, some with- 
out, opening the hip joint, all aiming at close 
and exact lasting approximation of head onto 
neck. Ivory and bone transplants into the 
head via the trochanters, nails, special screws, 
the Smith-Petersen flanged nail, and lately 
nails or screws applied along guide wires in- 
serted through the trochanteric portion of the 
bone under fluoroscopic guidance—devised 
by Sven Johannson, Jerusalem, and others 
are all being tried. Hillebrand has reported 
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Fig. 8. a, Fracture of neck in a 35 year old woman. Seen, 
reduced, and put in plaster within 2 hours after accident, 
December 10, 1931. b, Same patient, both hips in plaster 
December 27, 1931. Replacement, apposition, angle of 
neck, all seem good. c, Same hips April 11, 1932, just out 
of immobilization. Apparently good union to live head. 
d, Same fractured hip June 6, 1932. Union good and head 
viable but neck seems to bend a trifle. Has never borne 
any unsupported weight, worn caliper constantly. e, Same 


favorably on the Hotz-Richard method of 
nailing through neck of the femur into the 
head and on into the pelvis. For delayed 
union Hey-Groves advises taking the head 
out and bolting it on by a bone peg before 
reinsertion in the hip joint, violating one of 
the sacred sources of blood supply to the head 
via the ligamentum teres. 

Manipulative reduction with subsequent 
plaster-of-Paris dressing has held the most 
adherents and has shown, in statistical review 
of well handled series of cases by such men as 
Stern, Henderson, Campbell, and others, good 
results in from 60 to 70 per cent of the cases. 
Cotton has amplified manipulative reduction 


f. 


hip September 1, 1932. Evidence of bone absorption upper 
edge of neck. Head outline good, union persists. f, Same 
hip November 1, 1932. Head mottled a little as if bony 
replacement were going on in it. Neck a little depressed 
with evidence of absorption spots upper edge. g, (See op 
posite page.) Same patient, both hips, December 1, 1932. 
Has constantly worn caliper and not returned to work 
Head fragment definitely depressed and denser than that 
of other femur. Outline slightly oval. 


by artificial impaction to drive the fracture 
surfaces together with a hammer, striking on 
the trochanteric area in the axis of the neck 
after approximation of fractured surfaces. In 
spite of these methods of treatment, the per 
centage of unions with retention of live heads 
in patients surviving, taking all ages int 
consideration, does not satisfy. Darrach and 
Stimson, in a series of their cases found by 
checking with lateral roentgenograms a hig] 
percentage of inaccurate appositions whic] 
they feel may explain an unsatisfactory per 
centage of bony unions heretofore obtained. 
Union to a live or dead head does not alway: 
follow the quite exact approximation whicl 
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Fig. 8, continued. h, Same hips March 1, 1933. In- 
easing depression of head and neck, with mottling; union 
ill present. i, Same hips September 1, 1933. Head has 
ncreasing density and is flattened. Union persists. Cali- 

per removed as patient refuses to wear it longer. Cannot 
work and walks with limp but has no pain. j, Same hips 
December 4, 1933. Neck flattened down to a right angle. 
Considerable restriction of motion in hip joint with definite 
shortening of leg. k, Same hips September 17, 1934, with 


must be aimed at in every case, whether ob- 
tained by manipulative, artificially impacted 


or operative means. When the head gives 
warning that it is to die, becoming aseptically 
necrotic in part or completely, one cannot 
wonder at failure of union, no matter -how 
exact is reposition. In some individuals the 
trauma of fracture, the loss of or even tem- 
porary interference with blood supply add 
weight to the destructive processes already set 
up in senile bone, upsetting its physiological 
equilibrium and leading to its necrosis with 
subsequent absorption when the patient sur- 
vives. It would be expected that these factors 
would not affect the proper healing of adoles- 
cent bones which are still in bone-building 
health with senile changes not expected. Yet 
some instances of this fracture in relatively 
young individuals lead to dead head and non- 
union; in the adolescent, death and degenera- 
tion of the head—in appearance strikingly 
similar to Legg-Perthes’ disease—may come 
on months after an apparent bony healing of 


k. 


further progression in neck and head flattening, fragmenta 
tion of head, increased density and dead head. Union still 
seems present. Pain and disability continue; patient per 
suaded to resume caliper again. Were changes in head 
due solely to vascular failure or to pressure reaction? The 
early prognosis of the fracture this patient suffered had been 
good, that is, as of union to a live head, but the life 
history of the fracture in 3 years has proved to be just the 
reverse. 


epiphyseal separation. These changes have 
occurred when apposition of fracture surfaces 
has been most satisfactory; they are evidently 
either an expression of further progress of the 
unknown pathological changes present in the 
epiphysis before the separation, possibly lead- 
ing to changes comparable to those of senility, 
or of too early functional use of the newly 
healed bone. 

Weight bearing or pressure which exists on 
the head of the bone from the very moment of 
reduction, or continues on the active process 
of attempted bone healing, is the one factor 
which seems understandable as leading to de- 
layed non-union, aseptic necrosis of the head, 
and deformity of the hip with joint changes. 
If we concede that it is largely pressure which 
causes absorption of the neck after untreated 
fracture, a similar pressure may act untoward- 
ly after reduction with Whitman’s method by 
too early display of force against the capital 
portion of the bone as yet unable to withstand 
it, on account of internal vascular changes. It 
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Fig. 9. a, Recent fracture of neck, July 19, 1928, ina 5. 
year old woman. This occurred during an attack of sleep 
ing sickness; exact date was concealed by attendants as sh 
may have been allowed to fall out of bed. Head appearec 
viable compared to the other femur. b, Same hip, Decem 
ber 5, 1928. Operative reduction was performed, the edge 
of the two fragments cut back with a chisel, and surface 
fitted together in exact apposition under the eye. Eighteer 
weeks in plaster followed, then walking in a caliper. c, Sam« 
hip, February 3, 1929. Head appears viable and unio1 
firm. Joint space seems narrowed but function very good 
d, Same hip, January 9, 1932, at least 3% years after frac 
ture. Solid unyielding union to live head. If a bone trans 
plant, screw, or device other than simple replacement after 
freshening had been employed, credit for final union and 
live head might have been given the internal splint. This 
case makes one doubt the necessity and possibly the value 
of any mechanical internal fixation. 


a. b. c. 


Fig. 10. a, Neck fracture September 16, 1933, in a young woman 1g years old, 7 
months after injury. She had been given 6 weeks’ immobilization in plaster. Non- 
union to a live head with much pain and disability. b, Same fracture after operation, 
June 20, 1934. Surfaces had been freshened and held by autogenous bone graft. After 
18 weeks in plaster she was allowed to walk in a caliper. Head alive, union appar- 
ently promised. c, Same neck, August 24, 1934. Union seems sustained, no depression 
of neck, head viable, bony trabecule developing across fracture plane. Still wearing 
caliper. Prognosis very good. d, Lateral view of the preceding figure same date, 
August 24, 1934. A indicates healed fracture plane and B the imbedded transplant. 
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Fig. 11. a, Fracture of neck 5 months old in a heavy 
woman of 49 years, May 12, 1934. She refused offers to be 
put in plaster with reduction in January, 1934. Non-union, 
pain, never been out of bed. Viability of head questionable. 
b, On operating table May 25, 1934. Through a small an- 
terior incision hip joint opened, fracture site exposed and 
freshened, reduction and abduction. End of a small flexi- 
ble probe introduced between fracture surfaces as guide to 
drill for hole to carry transplant. c, Same date as pre- 
ceding, still on Hawley table. Using probe as guide, the 
drill has been inserted below the greater trochanter and 
advanced across the fracture plane, striking the probe, to 
enter the head fragment which can be seen and felt to move 


is also possible that too early or too great 
pressure, as from unguarded weight bearing in 
walking, interferes with the long period of 
time required for the return of the bony 
lamell to their full maturity—a time varying 
with different individuals—and leads to a 
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e. 


impaled on the end of the drill. d, Same date after opera- 
tion, encased in plaster of Paris. Bone transplant taken 
from the tibial cortex (which seems very thin here, prob- 
ably on account of the preceding 5 months in bed) has 
been thrust into the head along the drill tract. Position 
satisfactory. e, September 25, 1934. Just out of plaster 
after 18 weeks. Position same as at operation, head a little 
mottled, union seems started at least, as there is evidence 
of callus at fracture plane. Was this all due ,to the im- 
plantation of the bone? Will the head retain vitality or 
will it go on to a complete replacement, and for how 
many months or years must weight bearing be 
guarded? 


reversal of the healing process and an absorp- 
tion with necrosis of the bone. Some of these 
changes are irreplaceable either by time or 
method of treatment, including greatly pro- 
longed freedom from weight bearing, but not 
from active motion, which is no doubt beneficial. 
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Fig. 12. Left, 2 years after fixation of recent neck fracture in an elderly woman, pa- 
tient of Dr. Hugh McKenna. Union to a live head seems present. Right, 4 years 
later. Union has held, head has broken down and flattened. Cartilage collapsed, bone 
transplant still unabsorbed, but welded to rest of femur. Did transplant cause original 
union? Did it interfere with circulation in the head, coming from the ligamentum teres? 
Did the head die and fragment on account of weight bearing after several years? 





e, 





Fig. 13. a, Repair of fracture of neck in a woman 53 
years old, by means of the Smith-Petersen nail. The frac- 
ture occurred August 21, 1932; nail was inserted August 
24, 1932. From the service of Dr. Phemister at the Uni- 
versity of Chicago Clinics. b, Same patient. This film 
taken when plaster was removed on October 26, 1932. Ap- 
position, angle of neck and penetration of nail all very 
good. Head appears slightly denser than surrounding bone 
with well-rounded outline and not spotty. Prognosis 


good. c, Same hip February 17, 1933. Patient had never 
worn a caliper but had used crutches and not borne full 
weight. Much pain. The head appears aseptically necrotic 
in upper portion; some effort at bone replacement in the 
lower half which is of less density. Union, however, has 
not been obtained. The trochanteric portion of the bone 
has slipped up, the neck is depressed and the nail, strang: 
to say, shows evidence of absorption in a notch-like are: 
near its head and a little roughening at its extremity. | 

maintains its long axis but one wonders whether or not th: 
head of the femur may not have rotated on it. This i 
nearly 6 months after operation. d, The same hip May : 

1934. Further dead head and absorption of neck. In 

creased absorption of the nail, elevation of the trochante: 
non-union to a dead head. e, Nail removed from patient 
Its absorption and partial disappearance affect its stabilit 

as a fixation agent to a certain extent. If the circulation i 

the head has been so poor that death of it resulted, wa 
change in nail caused solely by mechanical stress, or b 

action of cells or chemical agents in blood serum? Lowerin 

of blood supply after fracture in the head in living huma 

may not be so great as we suspect. 
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The average percentage of union is probably 
higher than it was 100 years ago, but in com- 
parison to practically all others this fracture 
remains unsolved. Our organization might 
\dvantageously provide for a corps study of 
his lagging fracture. Such a study should lead 
> the adoption of a more or less orthodox line 
{ care for the recent fracture, consisting of 
entle reduction by traction, inversion and 

ijustment of the trochanteric portion of the 

‘mur to fit its displacement, followed by ab- 

uction to the degree indicated in the pre- 

‘ductive roentgenogram as necessary to re- 

ore the angle of the neck and coaptation of 

actured surfaces. This reduction would be 
aintained by immobilization in plaster of 
aris. Such a method would be practiced by 
ost surgeons. A few might prefer to treat 
neir patients by operation very soon after 
racture, employing selected methods in an 

(tempt to minimize the period of immobiliza- 
ion and to avoid feared complications. All 
methods should be subject to proper X-ray 
control for position and progress of healing. 
he convalescent period must be guarded by 
adequate support of the fracture plane not 
only during the healing and re-forming of the 
bone of the neck but also during the first 
months after release from immobilization 
when weight bearing is begun. At the present 
time there is no guarantee of roo per cent 
cure. The secondary changes in hip joint and 
femoral head still occur, caused, possibly, by 
vascular deficiencies or other unknown faetors 
following even in the face of most satisfactory 
replacement and apposition by any method in 
vogue, with a supposedly proper period of 
immobilization and freedom from weight 
bearing. Apparently they are immediate re- 
sults of the fracture or its treatment, but they 
seem uncontrollable by present methods of 
care. The fracture is still unsolved. 
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STERILITY, WITH SPECIAL REFERENCE TO SURGICAL POSSIBILITIES'! 
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Nec dulces natos veneris nec premia noris (Virgil Aneid, IV) 


HERE have been efforts to divorce 

gynecology from surgery and surgery 

from obstetrics, but it has always been 
our opinion that obstetrics and gynecology 
should go hand in hand, and that the prac- 
titioner of these subjects should be able to 
cope with any of the ordinary surgical com- 
plications which may arise in his practice. In 
other words, let not the women of the world 
be dependent for their consultants in obstet- 
rics on practitioners who are gynecologists 
and who only “do obstetrics in private prac- 
tice.” A great deal of gynecology is due to 
bad obstetrics, and the good gynecologist may 
make the future confinement a safe procedure, 
whereas the ignorant gynecologist may leave 
the organs in such a position that dystocia 
is bound to occur. 

What is the surgical subject most allied to 
obstetrics? Some might say plastic vaginal 
work. We believe that the link between ob- 
stetrics and gynecology lies in the attempt to 
cure sterility. When this subject was chosen, 
we found we were rushing into a hornet’s 
nest, from which we were inclined to run for 
we were well acquainted with the Meaker 
clinic in Boston, but sterility has been our 
close study for upward of 25 years, so we 
decided to adhere to our decision. 


It is not intended to go through the whole 


gamut of the subject; it is not intended to 
produce a bibliography; this is being done 
every day: it is hoped to deal briefly with cer- 
tain aspects, paying especial attention to the 
surgical side. 


Sterility is a disease: it is a disease which 


can bring misery into the home. The craving 
for a child may become a worse disease than 
anything else in the world. A patient of ours 
has remarked, “I would not mind dying if | 
could only have a child.” 


It has been suggested that “after sterility” 


can be prevented by care in the premarital 
state: surely this must be so, and if girls are 
taught the principles of health and hygiene. 
the future mothers of the nation will be able 
to fulfill their duties. The man and woman 
about to marry should be taught what healthy 
marriage is: they should be given one of the 
simple and scientific books on the subject, no! 
some of the suggestive trash which is being 
published by even reputable firms at the pres 
ent time. Ignorance of the sexual functions 
has produced, in our experience, much steril- 


ity. 
A word only must be mentioned about co1 


traception. When advice is sought on this 
subject it is given, but a warning is uttere 


1 Presented before the Clinical Congress of the American College of Surgeons, Boston, October 17, 1934. 
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Fig. 1. Author’s subperitoneal Gilliam operation, first 


stage. 


about the possibility of sterility following the 
misuse of contraceptives. 

A marriage should not be considered sterile 
until after 18 months. A woman should have 
no gynecological treatment for sterility (unless 
there are very definite other symptoms) until 
alter 18 months. We agree with those writers 
who have found that about 30 per cent of 
cases of sterility are due to the male. In the 
male, the most common causes are ignorance, 
impotence, excessive coitus, misuse of con- 
traceptives, frigidity, and absence, paucity, or 
abnormality of the spermatozoa. As already 
stated it is not proposed to delve fully into all 
aspects of this subject. Suffice it to say that 
the sterile patient must be carefully ques- 
tioned about her general health and her habits 
as well as her gynecological history. It would 
be an interesting study in this land of America 
to find the effect of alcohol on fertility :-the 
sages of old were wise, and it may be remem- 
bered that the mother of Samson took a vow 
of temperance previous to the birth of her 
child. Are the babies stronger with or without 
Prohibition? 

At a not very far distant date hormone 
therapy will be simplified. A separate paper 
could be devoted to hormone therapy in rela- 
tion to sterility. The subject cannot be ig- 
nored nowadays. The effect of diet and thyro- 
tropic hormones on the obese patient with 
scanty menstruation is dramatic in many 
instances. The diet without the drugs, or 
the drugs without the diet may be compared 
to the singer without the orchestra. At vari- 
ance with other writers we have had much 
success in cases of hypofunction with scanty 
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Fig. 2. Author’s subperitoneal Gilliam operation, second 
stage. 


menstruation by administering luteinizing 
hormones manufactured by one of the well 
known firms twice weekly for the first two 
weeks of the cycle followed by folliculin in 
some form in the last 2 weeks. Other writers 
have suggested other methods of dosage, and 
the matter is definitely sub judice. It is well 
that each investigator should give his own 
experience. Some measure of success has also 
been achieved by administering 6 doses of 
folliculin and then stopping: apparently the 
sudden stoppage precipitates menstruation 
and makes an attempt to imitate the phy- 
siological cycle. 

Laboratory work must seek the clue and 
solve the mystery of many a case of sterility. 
Constitutional ailments are excluded, and last 
but not least, the gynecological surgeon is 
called in. 

An intact hymen has been seen by the 
writer 11 years after marriage. A simple rup- 
ture under anesthesia will often cure the 
sterility. Rigidity and stenosis of the vagina, 
apart from hysterical vaginismus are well 
known causes. This can nearly always be 
successfully treated by thorough digital wid- 
ening, followed by the insertion of a large 
vaginal dilator; this is kept in position by tapes 
around the waist and is shown to the patient 
after removal. It has not been found neces- 
sary to perform plastic operations on the 
vagina. Such factors as the reaction of the 
vagina will not be dealt with here. 

The cervix. In order to cure sterility, writ- 
ers have gone from one extreme to the other. 
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Fig. 3. Third step in author’s subperitoneal Gilliam 
operation. 


Suggestions have been made by some that 
any manipulation of the cervix is futile, by 
others that very radical measures are neces- 
sary. We have had in our own practice exam- 
ples of pregnancy after the passage of the 
uterine sound and this is especially notable 
where there is a definite plug of mucus present 
—usually more than this is required. Dilata- 
tion of the cervix with some modification of 
Hegar’s dilators or gradual dilatation by 
means of sea-tangle tents is followed in num- 
erous instances by pregnancy, provided there 
are no other pathological conditions present. 

It has long been a matter of dispute as to 
which of these latter methods is the better, 
and we are so frankly agnostic that we use 
each procedure in 50 per cent of our cases with 
somewhat similar results. The great advan- 
tage in the tent method is that when the 
Rubin technique is used and the tubes are 
found to be normal no anesthetic is necessary 
for the introduction of the tent. 

We have discontinued altogether all such 
operations as anterior division of the cervix, 
posterior division of the cervix, Pozzi’s opera- 
tion. We tried them for many years—a thor- 
ough dilatation is safer. Dilatation is con- 
tinued until just before the start of tearing, 
i.e., until it is believed that the next dilator 
will tear the cervix. The danger of all such 
operations as those mentioned is that unless 
performed with meticulous care a scar will 
be left from which leucorrhcea may exude, a 
condition most inimical to the spermatozoa. 
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Fig. 4. Blowing up the fallopian tube with air. 


The only other operations on the cervix worth 
mentioning are trachelorrhaphy to cure old 
tears in one child sterility and the removal of 
erosion by means of cautery or amputation. 
A careful operation to cure erosion will stop 
leucorrhoea and will often cure a long standing 
one or two child sterility. 

The body of the uterus. Backward displace- 
ment of the body of the uterus is a very real 
cause of sterility. Such displacements as 
retroversion with acute anteflexion, and ante- 
version with acute anteflexion are congenital 
malpositions associated often with hypofunc- 
tion and dysmenorrhoea. Apart from dilata- 
tion of the cervix, no surgical measures are 
required: hormone therapy will help. The 
displacements which really concern us are 
retroversion usually associated with retroflex- 
ion with or without adhesions. The cure of 
these displacements often means the cure of 
sterility and a good prognosis may be given. 
To deal, first, with retroflexion without adhe- 
sions, most of the women who consult us have 
no complaint except sterility. They are young 
women for whom pessary treatment is inad- 
visable: in fact very often the presence of the 
pessary acts as a bar to conception and opera- 
tion is much to be preferred. Having done a 
Rubin test, followed by dilatation of the 
cervix, a subperitoneal shortening of the 
round ligaments is performed. 

Since various operators seem to differ as to 
the best technique the operation is described 
and illustrated (Figs. 1, 2, 3). It is safe as to 
immediate and remote prognosis. It cannot 
cause intestinal obstruction or dystocia. It 
must be especially stressed that fine silk is 
used, as recurrences have been encountered 
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Fig. 5. Author’s combined instrument for testing tubes 
and kymograph. 


after the use of catgut. 
done as follows: 

The abdomen is opened in the mesial line 
from the symphysis pubis upward. Adnexal 
abnormalities are corrected. A stitch of No. 
2 silk is placed about the round ligament on 
each side from 1 to 1% inches (depending on 
the size of the uterus and the lengthening of 
the ligament) from the uterine cornu; this 
stitch is not tied; silk must be used; if catgut 
is the material, a recurrence of the displace- 
ment will occur. A clip forceps is placed on 
the edge of the rectal aponeurosis on a level 
with the top of the fundus uteri. A curved 
forceps is then passed under the aponeurosis 
between it and the muscle until it reaches the 
outside margin of the peritoneum. The for- 
ceps is then passed outside and behind the 
peritoneum, and is brought inward until it 
reaches the stitch which has already been 
placed about the round ligament; it pulls this 
through. A Reverdin needle is then passed 
through the under surface of the aponeurosis 
at the outer margin of the rectus muscle, 
through the thickness of the ligament, and is 
threaded with one end of the ligature, which 
is drawn through these structures; the same 
is done with the other end, and the stitch is 
tied. The same technique is carried out on the 
left side. The curved forceps may be passed 
through the internal abdominal ring, but there 
is no need to look specially for this point. 
The uterus is thus suspended in position by 
subperitoneal shortening of round ligaments; 
hence, no danger of intestinal obstruction. 

The silk is first steeped for 24 hours in ether 
and then for 24 hours in alcohol. After that 
it is boiled for 20 minutes and stored in 1: 
1,090 mercuric perchloride. 


The operation is 
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Fig. 6. Author’s ring forceps for control of ovarian 
vessels. 


When adhesions are present, they are bro- 
ken down. If the adhesions are complicated by 
tubo-ovarian trouble, these are dealt with. If 
the appendix is pathological, it is removed. 
The question of the removal of the appendix 
must be carefully considered. Appendicec- 
tomy in some unknown way has cured steril- 
ity, or, rather, a woman who has been sterile 
has become pregnant after that operation. 
Whether the vestigial peritoneal band, the 
ligament of Clado which connects the appen- 
dix and right ovary has anything to do with 
this is quite impossible to decide. Appendi- 
cectomy raises the morbidity following gyne- 
cological operations; after manipulation on 
the tubes it is better to leave the appendix 
alone. Therefore the technique, if appendi- 


cectomy is contemplated, is that this organ 


should be examined and removed before any 
attempt at salpingostomy is made. 

Apart from displacements, fibroid tumors 
will cause sterility, for they may act as me- 
chanical impediments especially if in the 
neighborhood of the cervix or they may 
cause ovarian dysfunction. The gynecologist 
should spare himself no trouble to enucleate 
myomata, for their removal often means a 
sure cure of sterility. We have taken away 
a single myoma the size of a fetal head includ- 
ing portion of the uterine mucosa: we have 
removed multiple myomata and the results 
are very gratifying. It is very important in 
all cases to avoid the risk of intestinal obstruc- 
tion. It is all important that postoperative 
adhesions should be avoided in case of steril- 
ity. Every effort must be made to have the 
uterine scar on the anterior surface of the 
uterus. If it must be on the posterior aspect, 
the scar should be covered with an omental 
graft. We do not suggest taking risks. If 
myomectomy appears in the opinion and from 
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the experience of the operator to be too great 
a surgical risk, hysterectomy must be chosen, 
but the risk of labor after myomectomy need 
not be considered. 

Ovaries. Ovarian tumors large or small 
should be removed when the patient is sterile. 
The sterile woman with mid-menstrual pain 
associated with sterility can sometimes be 
cured of both by bimanual bursting of the 
graafian follicle under anesthetic. If this 
does not cure, we have, after laparotomy, 
shaved the surface of the ovary and closed 
the abdomen. This seems to allow an easier 
extrusion of the follicle. We have performed 
ovarian grafting in a few cases of hypofunc- 
tion in the hope that the graff would stimu- 
late ovulation. So far, we have had no cures 
of sterility in this type of case. 

Adhesions. Special attention must be drawn 
to this cause of sterility. When there is no 
abnormality discovered on bimanual and tube 
examination, and the husband and wife are 
both normal, it is worth while to open the 
abdomen. Adhesions of the tube or ovary to 
the broad ligament or pelvic wall are some- 
times present. Apparently, the normal path 
of the ovum into the tube is interfered with. 
The separation of these adhesions is followed 
by pregnancy in a sufficient number of cases 
to justify the procedure. 

The fallopian tubes. The question as to the 
advisability of operating on the fallopian 
tubes for sterility has been a bone of conten- 
tion for many years. This bone has been 
nearly picked dry but as we are especially in- 
terested in this particular phase, we intend to 
try to pick a little more meat from it. 

We do not intend to expound to any great 
extent on the anatomy of the tube but atten- 
tion must be drawn to several points: 

1. The wall gets thinner as it is traced out- 
ward from the isthmus to the infundibulum: 
at the same time the lumen gets broader. 
This thinness makes it easier to form a cuff 
in the tube during a salpingostomy at the 
fimbriated end, but sutures are a little more 
apt to tear out. The larger lumen makes preg- 
nancy more likely here after salpingostomy. 

2. The interstitial portion of the tube con- 
tains more connective tissue and is therefore 
less elastic and possibly less favorable for 


pregnancy than the other portions. The fact 
that there are two definite layers of muscle, 
the longitudinal and circular, makes for no 
difficulty in resection. 

3. A very important fact in anatomy is the 
arrangement of the mucosa in permanent long 
folds which are simple in their inner portions 
but become more and more complicated as 
they reach the fimbriz until their appearance 
simulates glands, but true glands are absent. 
In the event of a single inflammatory attack, 
the glueing together of the tubal walls becomes 
a very real possibility. It may be well to 
recall that Curtis some years ago showed that 
a slight manipulation in the cervix may pro- 
duce a temporary infection in the tubes. 

Cyclical changes in the tubes. Novak and 
Everett have made this subject very clear 
and showed that the tube is derived from 
muellerian epithelium and takes part in the 
cycle of menstrual changes. It is especially 
noteworthy that the postmenstrual phase is 
characterized by low epithelium which quite 
rapidly increases in height. It seems there- 
fore a favorable time for tube testing, sal- 
pingography, and salpingostomy. 

After these introductory remarks, we must 
consider how to deal with the diagnosis and 
treatment of the tube in it. relation to steril- 
ity. In 1909, when our interest was aroused 
in the subject of sterility, if a dilatation of the 
cervix or a dilatation of the cervix with curet- 
tage failed to cure, we could only recommend 
laparotomy in order to diagnose closed tubes 
in those cases in which palpation diagnosis 
was impossible. The abdomen was then 
opened. If the tubes were blocked, salpin- 
gostomy was done: if they were patent, they 
were blown up from the abdominal ostium 
with a large ear syringe (Fig. 4). Pregnancy 
often followed. Now Rubin’s great work on 
insufflation and salpingography has prevented 
the. ecessity for laparotomy in numerous in- 
stances in which it was imperative before. 

It has been well said that there is nothing 
really new under the sun, and without wishing 
to take the slightest credit from Rubin for his 
wonderful methods which have brought hap- 
piness to many a home, the following quota- 
tion from the Aphorisms of Hippocrates, vol. 
ix, must-be given: 
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If a woman does not conceive, and you wish to 
know if she will conceive, cover her head with wraps 
and burn perfume underneath. If the smell seems 
to pass through the body to the mouth and the 
nostrils, be assured that the woman is not barren 
through her own physical fault. 


This test seems to be the forerunner of the 
Rubin apparatus. 

It is not intended to go into the details of 
the Rubin technique. We have followed his 
methods and got somewhat similar results 
especially with regard to pregnancies follow- 
ing both the inflation of the tubes with carbon 
dioxide and with ethidol. The latter has cer- 
tain advantages over the other opaque sub- 
stances in common use. It is thinner, seems 
to cause less pain, and requires less pressure 
to force it upward. 

As we found that glass apparatus broke 
easily and was not really practical, we had a tin 
box made with kymograph attached (Fig. 5). 
This kymograph does not give as complete in- 
formation as Rubin’s excellent instrument, but 
it helps in giving confirmative information 
with regard to patency of the tubes or not. A 
very straight up curve means closure, a wavy 
curve means kinks, which can probably be 
overcome, a gradual curve nearly always 
means the tube will open at the second or 
third attempt. We have found especially that 
a round type of curve is often present in as- 
sociation with retroversion of the uterus. So 
far, we have not been able to tell the site of 
occlusion except by definite salpingography. 

If the tubes are apparently closed, the pa- 
tient is left for from 3 to 6 months and if they 
are still closed, laparotomy is advised. If 
laparotomy is to be done, an X-ray photo- 
graph should be first taken. We use the sim- 
plest possible technique, merely a Rubin 
sound with an attachment at the end in 
which a record syringe can be inserted and 9 
cubic centimeters of ethidol injected. £ me- 
times after an X-ray photograph a Boriney 
sound is left in the cervix. When the abdo- 
men has been opened, if there is any difficulty 
in determining the site of closure, the tubes 
are blown up with air from the vagina. Under 
what circumstances should salpingostomy be 
done? This question is best answered by the 
query: What are the contra-indications? 
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1. The operation should never be under- 
taken in the presence of pyrexia; in other 
words, the infection should be chronic. Care 
must be taken to ensure that there has been 
no recent exacerbation of a chronic condition. 
We have had no trouble about this by adopt- 
ing a routine sedimentation test in every case. 
The simple Linzenmeier technique is used, i.e., 
1 cubic centimeter of blood is drawn into a 
syringe and mixed with a few drops of a 5 
per cent solution of sodium citrate. If the 
blood settles in any time under 30 minutes, 
the operation is not done. 

2. If there is any likelihood of tuberculosis 
the operation should not be done. The pres- 
ence of tuberculosis is difficult to determine. 
All efforts to obtain a history of tuberculosis 
usually end in failure. The patient refuses to 
acknowledge a tuberculous diathesis. A close 
inquiry into the family history may elicit the 
fact that the father, mother, or a brother, or 
sister has suffered from the disease. Such 
signs as scars on the neck may help. Symp- 
toms of tuberculosis of the tubes are more 
often absent than present, heavy menstrua- 
tion is about the only notable feature. Such 
old tests as the Calmette and others were tried 
in many cases but they were found to be of 
little help. And even when the abdomen is 
opened, it is still impossible, in a large number 
of cases, to say if the patient is tuberculous 
or not. The obvious cases speak for them- 
selves, i.e., the mass adhesions, tubercles on 
the peritoneum, etc. 

What should be done if the patient is known 
to be tuberculous? If there are masses of 
adhesions and tubercles pervading the abdom- 
inal cavity, ifitisobvious that efforts to remove 
the tubes will cause escape of pus and leave 
raw surfaces difficult to peritonealize, the 
patient should be left alone and radium or 
X-ray applied later to the abdomen if ascites 
or troublesome symptoms arise. If, on the 
contrary, the removal of the tubes will be a 
simple matter, the idea of curing sterility is 
abandoned and salpingectomy done, taking 
care to core out the interstitial portion from 
the uterus. In our early work, we tried salpin- 
gostomy for tuberculosis of the tubes, but 
never saw pregnancy follow in a single case 
known to be tuberculous. The radical opera- 
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Fig. 7. 


Catgut in tube after opening and oversewing 
ostium. 


Fig. 9. Resection of isthmial portion of tube, operation 
complete. 


Fig. 11. Operation on uterine end of tube and inter- 
stitial portion, second step. 


Fig. 13. Operation on interstitial portion of tube. 


Fig. 10. Operation for disease at uterine end of tube 
and interstitial portion. 


Fig. 12. Operation on uterine end of tube and inter- 
stitial portions, third step. 


tion is a safe procedure and apparently pre- 
vents further spread of tuberculosis in the 
body. There is no need to do hysterectomy 
and it is not done unless it makes the opera- 
tion simpler and safer. We have proved by 
curettage of the uterus before and after re- 
moval of the tubes that the removal of the 
latter means a cure of tuberculous endome- 
tritis. If we are not sure of our diagnosis as 
to whether the case is tuberculous or not, we 
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treat it as non-tuberculous and try resection. 
If trouble ensues later the remaining portion 
of the tube can be removed. 

The cases suitable for salpingostomy. In 
spite of the paucity of successes after salpin- 
gostomy in certain portions of the tube, it is 
our opinion that the operation should be at- 
tempted for all women who want to try the 
last resource. The tragedy of sterility may 
be great and even if, as will be shown in 
results, the percentage of success is small, we 
must hope that improved technique will bring 
about improved results and if there are any 
successes at all the women must be given the 
chance, however small it may be. Then one 
can say—‘‘All has been done that is possible: 
if there is no result and you want a baby, 
adopt one.” Alternatively, one can say, 
“This operation I am about to do has a very 
small percentage of results, will you have it 
done or will you adopt a baby?” 

Our opinion, that an effort should be made 
to cure tubal sterility, is shared by many. 
It is scoffed at by others. Like many tech- 
niques, success apparently can be obtained by 
some practitioners and not by all. The care- 
ful choice of cases, the gentle handling of the 
tubes, meticulous attention to detail, all count. 
Various techniques have been tried. Splitting 
of the tubes and gouging out the uterus, as 
well as other numerous suggestions that have 
been made, have not been successful in our 
hands. 

Success should be measured, not only by 
the number of pregnancies but also by the 
patent tubes after salpingostomy. 

In considering operations of the tube, we 
divide our cases into the following varieties: 

A. (1) Closed at abdominal end of the tube 
(a) by adhesions, (b) by some disease in the 
tube. 

(2) Tube blocked in some portion of the 
— (a) by kinks, (b) by disease of the 
tube. 

(3) Tube closed in the interstitial portion. 

(4) A combination of any of these. 

(5) Tubes closed by hydrosalpinx. 

B. Too long tubes. 

C. Too narrow, but patent tubes. 

As already stated, a very important point 
in technique is the handling of the tubes. We 
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have tried various light forceps but the fingers 
are the best and safest. Hzamostasis is neces- 
sary and we use our curved ring forceps (Fig. 
6) to control the ovarian vessels. 

A. The tube closed at the abdominal end, 
(a) by adhesions. This is the simplest case to 
treat and is attended by best results. The 
adhesions are separated and the ostium ex- 
amined. If there is any bleeding surface, a 
plait of No. 4 Luken’s catgut is inserted in the 
lumen to prevent adhesions reforming. At 
the suggestion of Tweedy, the insertion of cat- 
gut in the tube during these various opera- 
tions has been done by us for the last 20 years 
and numerous varieties of technique have 
been tried. It is a routine procedure and the 
tubes have been demonstrated patent in cer- 
tain cases where it seemed impossible that 
they could keep open without this measure. 

(b) Disease in the tube. This is usually a 
chronic condition following gonorrhoea or 
some postabortive or puerperal infection in 
the one child sterility case. It is sometimes 
necessary to remove a portion of the fimbriat- 
edend. The following is then done: all bleed- 
ing is controlled, the raw edges are oversewn, 
and a plait is inserted (Fig. 7). Occasionally 
we have made a definite cuff by rolling back a 
portion of the tube, but a mere oversewing of 
the tube shows better results on testing. 

Tube blocked in some portion of the isthmus. 
This can be felt and has been shown by sal- 
pingography. The following operation is per- 
formed (Figs. 8, 9). The vessels in the 
tubal mesentery are tied, the diseased portion 
is removed without clamping the tubes, a 
piece of catgut is then passed on a long needle 
from the fimbriated end through the uterine 
ostium, the uterus is split, and the catgut 
knotted in the cavity. There is now a drain 
the whole way. The endometrial surfaces are 
approximated, the uterus is closed and an end- 
to-end anastomosis is done on the tube. 

If it is certain that the catgut will remain 
in the tube at the site of anastomosis, it is 
passed to the uterine ostium and the anasto- 
mosis completed without splitting the uterus. 

Kinks alone in the isthmus can sometimes 
be loosened digitally or by snips of scissors. 
It is well in this type of case to have Bonney’s 
sound in position to blow up the tubes while 
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the abdomen is open to ensure that they are 
really patent. Alternatively, ethidol can be 
injected from the vagina and can be seen dis- 
tending the tubes and in the case of open 
tubes, appearing at the abdominal ostium. 

Tube closed in the interstitial portion (Fig. 
10). The following technique is practiced. 
All bleeding is controlled, the tube is cut away 
from its insertion into the uterus. If the 
tube is healthy, catgut is passed through it as 
above described. It is then determined that 
the uterine ostium is open—a sharp knife is 
used to shave off uterine muscle until the osti- 
um is definitely exposed. The tube dilators 
which are really modified lachrymal duct dila- 
tors are now brought into action, and the 
uterine ostium is dilated up to the largest 
size. The anterior wall of the uterus is now 
split in the midline (Fig. 11). The catgut is 
passed through to the cavity and knotted 
(Fig. 12). The endometrium is approximated 
by fine catgut sutures and the muscle wall 
closed by interrupted catgut sutures. The cut 
surface of the tube is now sutured to the 
uterine ostium. If the tube is diseased, it is 
removed, and the uterine ostium is exposed, it 
is dilated, and a strand of catgut is inserted, 
a new ostium formed and the ovary brought 
near to this new ostium (Fig. 13). 

Hydrosalpinx. In this a special technique 
is practiced. The abdominal ostium is opened, 
the fluid milked out, the edges oversewed, 
and catgut inserted in the lumen. 

B. Too long tubes. It has been suggested that 
sterility may follow excessive length of the 
tubes. In early days, in intractable cases 
without obvious cause for the sterility, a por- 
tion of the tube was removed but the results 
in no way justified the experiment. 

C. We have noticed what appeared to be 
great narrowing of the tubes although patent. 
This is apparently a very real cause and is a 
matter worthy of investigation. Hormone 
treatment is worth a trial. 

It is not intended to give here the statistics 
of the many thousands of sterility cases which 
have come under our notice. Cure is easily 
obtained in many of them. The cures follow- 
ing ordinary common sense advice, the dra- 
matic cures following the passage of a sound, 
but especially the passage of carbon dioxide 


or some opaque substance through the tubes, 
the cure of backward displacement, the very 
usual occurrence of cure following both small 
and extensive myomectomies, are common to 
the practice of all of us. In a paper such as 
this, one would like to welcome a new comet 
on the horizon of gynecology: one which 
would diffuse the light of knowledge in regard 
to the cure of sterility after salpingostomy, 
but that comet, alas, is still in the womb of 
time. Our cures are few, in spite of all efforts 
yet they are enough, we believe, to justify a 
further trial of the methods of tubal resection. 

We have sent a questionnaire to 366 pa- 
tients who have had tubal resections, but 
many have not replied, and rightly and wrong- 
ly we have marked them off as failures. There 
were 28 pregnancies. The operations were as 
follows: 

Eighteen resections at the fimbriated end. 

Four resections at the isthmus. 

Six resections in the interstitial portion. 


In addition, there were two tubal preg- 
nancies both after isthmial resection. Of the 
remaining 336 cases, patency was obtained 
after tube testing, but no pregnancies resulted 
in 68. Of these: 


56 were at the fimbriated end. 
4 at the isthmus. 
8 in the interstitial portion. 


To sum up the statistics of 366 cases of 
tubal resection: There were 30 or 8.2 per 
cent which became pregnant and 08 or 18.5 
per cent which either became pregnant or 
showed tubal patency after operation. Should 
we then advise our patients to submit to this 
major operation? Our answer is that the pros 
and the cons should be explained to the 
patient, and if she leaves the decision to the 
surgeon he should operate. Although the 
cures following tubal resection are not more 
numerous, I conclude with the hope in my 
heart that this paper may inspire others to 
make experiments which will bring about im- 
proved technique, followed by success in a 
large percentage of cases. 

Dum spiro, spero! 


SUMMARY AND CONCLUSIONS 


1. The paper is the result of the study of 
many thousands of cases of sterility. 
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2. Sterility can be prevented by instruction 
in puberty and in marriage. 

3. Hormone therapy when properly carried 
out, effects cure. 

4. Such operations as splitting of the cervix 
should be discouraged. 

5. In the absence of displacements, tumors, 
and closed tubes, when the patient is other- 
wise normal, it is worth while performing 
laparotomy. Cure of sterility has resulted 
after separation of peritoneal adhesions. 


STERILITY 361 

6. The statistics of cures following such 
procedures as dilatation of the cervix, insuf- 
flation of the tubes, cure of backward dis- 
placement, myomectomy, etc., are not given 
in this paper. Cure in such cases is easy to 
obtain. 

7. The treatment of tubal sterility is dis- 
cussed. The technique of operation is de- 
scribed. The results of 366 operations are 
given. 


Discussion 


Dr, Louis E. PHANEvF, Boston: The problem of 
sterility is such a complex one, that the surgical side 
of the question is but one part of it. Since Dr. Sol- 
omons has limited his remarks to the surgical pos- 
sibilities as they apply to the female, I shall confine 
my discussion to that particular phase of the 
subject. 

When the rigid intact hymen is a cause of sterility, 
a simple dilatation under anesthesia may be suffi- 
cient, while in some instances, in the presence of 
severe vaginismus and dyspareunia, operation be- 
comes necessary to enlarge the vaginal introitus. 
Tumors of the vulva interfering with normal coitus 
should naturally be excised. 

Theoretically, at least, stenosis of the cervix should 
not play an important réle in the etiology, since it 
seems logical to feel that if there is sufficient room 
for the passage of the menstrual discharge, there 
should be no obstruction to the ascent of the motile 
spermatozoa. Endocervicitis, however, as a sequence 
to lacerations and infections, with the resulting plug 
of mucopus enmeshing the spermatozoa, is respon- 
sible for sterility in many instances. Like Dr. 
Solomons, I feel that anterior and posterior incisions 
of the cervix have no place in the treatment. I prefer 
the metal dilators to the sea tangle tents, if the cervix 
has to be dilated. Endocervicitis, in my hands, has 
been treated successfully by coning the endocervix 
with the high frequency current, the Hyams elec- 
trode being used. This is an office procedure, carried 
out under local anesthesia. Healing takes place 
during the course of from 4 to 6 weeks and the 
infected, hypertrophied endocervical mucosa be- 
comes replaced by squamous stratified epithelium. 
I have seen pregnancy follow this method in a 
number of cases. 

Retropositions of the uterus, per se, are not a 
serious cause of sterility, although we all have seen, 
in the absence of other causes, pregnancy follow 
their correction. In the congenital type of retrover- 
sion, where there exists a short anterior vaginal wall 
pulling the cervix toward the symphysis, the anterior 
wall should be lengthened by operation before short- 
ening the round ligaments. With a mobile uterus 
remaining in posterior position because of relaxed 
ligaments, I have seen satisfactory results when the 


uterine malposition was corrected by means of a well 
fitting pessary. I would not, therefore, discard this 
form of treatment entirely. As a complication of 
retrodisplacements, we frequently find adhesions of 
the tubes and ovaries to the broad ligaments even 
though the tubes may be patent as shown by the 
Rubin test and the injection of iodized oil. Dr. 
Solomons has emphasized the necessity of freeing 
these adhesions before suspending the uterus. I 
would call attention to cystic ovaries as a cause of 
sterility and would urge the puncture of these small 
cysts or even the resection of certain ovaries at the 
time of the pelvic operation. Occasionally, marked 
lacerations of the pelvic floor may cause sterility, by 
extensive relaxation of the vagina, making it im- 
possible for the seminal fluid to remain in contact 
with the cervix long enough to permit the entrance 
of the spermatozoa into the uterine cavity. A proper 
repair of the pelvic floor will obviously correct this 
defect. 

Uterine fibroids are an important cause of sterility. 
Myomectomy, in properly selected cases, has been 
followed by pregnancy in a high percentage of cases 
—as high as 33 per cent in some series. The opera- 
tion, obviously, cannot be performed with these 
results if the tumors have become too large and too 
numerous, because of the sacrifice of extensive areas 
of endometrium in their removal. The increased 
danger of hemorrhage and sepsis following the 
enucleation of abundant large tumors should also be 
taken into account. 

There is a marked difference of opinion as to the 
value of salpingostomy, tubal anastomosis, and the 
implantation of a resected tube in the uterine horn. 
Dr. Solomons reports 28 pregnancies in 366 women 
so operated, or 7.6 per cent. His results are as good 
or better than those obtained in most clinics. I am 
in full accord with him that in the presence of these 
figures, the decision for this type of operation should 
be left to the couple under consideration, but I 
personally advise against operation if the decision is 
left to me. 


Dr. SAMUEL R. MEAKER, Boston: I remember 
hearing the late Dr. William P. Graves say some 
years ago that the most hopeful cases of sterility 
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are those in which the wife presents a pelvic lesion 
that can be corrected by surgery. The work of more 
recent years has considerably changed this situation. 
I should say today that the total benefits of sur- 
gical treatment are less than the total benefits of the 
constitutional treatment, endocrine and other, of 
one or both partners. Nevertheless surgery con- 
tinues to play, and always will play, an important 
part in the relief of human infertility. We are fortu- 
nate to have had this opportunity of hearing the 
subject presented by a man who is recognized as 
an outstanding authority. 

In one minor particular our practice here differs 
from that recommended by Dr. Solomons. We be- 
lieve that there is at times distinct value in plastic 
operations designed to enlarge the os externum. 
Viscosity of the endocervical mucus, a common and 
important factor in sterility, is most difficult to cor- 
rect unless free drainage can be established. Dilata- 
tion does not always prove adequate, since the 
cervical muscle quickly regains its tone, and in 
many such cases we do a small posterior median 
discission. 

Our experience with salpingostomy is not exten- 
sive, for two reasons. First, we have limited our 
operations to cases of fimbriated-end occlusion, feel- 
ing that surgery has little or nothing to offer when 
blockades exist in other portions of the tubes. 
Second, we have further restricted the number of 
our operations by doing them only when all factors 
apart from the wife’s tubes are either corrected or 
shown to be easily correctable. Under these condi- 
tions, we have performed nineteen salpingostomies, 
with insufflation of gas and injection of oil as routine 
items in the after-care. Ten of these patients have 
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conceived: one pregnancy was ectopic, and one 
woman has had two babies, so that the total result 
of the nineteen operations is eleven pregnancies, 
producing ten normal living children. 

There is another type of surgical procedure to 
which we attach considerable importance in sterility. 
I refer to conservative operations on the ovaries, 
designed to remove mechanical impediments to ovu- 
lation, particularly retention cysts. One encounters 
some difference of opinion as to the value of such 
operations. It is hot impossible for normal ovulation 
to occur in so called polycystic ovaries; but the 
observation of a long series of cases has led us to 
conelude that retention cysts, by creating an ab- 
normal intra-ovarian pressure, militate against the 
maturation and rupture of other follicles; and we 
believe that the careful removal of such structures 
increases appreciably the likelihood of normal oogen- 
esis. 

I am glad that Dr. Solomons opened his paper by 
emphasizing the importance of constitutional treat- 
ment, and by underlining the ever present respon- 
sibility of the husband. I am glad also that he has 
nothing to say in favor of curettage, for we should 
appreciate that ablation of the endometrium is 
scarcely calculated to increase the likelihood of con-- 
ception. In my opinion the curette has seldom if 
ever cured sterility, and has not uncommonly caused 
it. 

The whole subject of involuntary sterility is one 
of major importance, not only from the medical but 
also from the social and economic viewpoints, since 
it profoundly affects not less than 10 per cent of the 
human race. We are greatly indebted to Dr. Solo- 
mons for his most timely presentation. 
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newborn babe with water on the brain 
or a deformed back has been greeted 
by the midwife and physician with a hopeless 
shrug. The mother was told that the fruit 
of her labor was spoiled beyond redemption. 
That attitude often persists even today al- 
though many of these unfortunates can be 
salvaged for a normal, useful life. 
Hydrocephalus and spina bifida are occa- 
sionally associated from the beginning, and 
all too often hydrocephalus is produced by 
well-meant but improper operation for the 
repair of spina bifida. 


Pent time immemorial the arrival of a 


HYDROCEPHALUS 


There are two separate fluid systems within 
the cranial cavity. The cerebrospinal fluid 
fills one system which extends from ventricles 
through extracerebral cisterne to the sub- 
arachnoid spaces over the surface of the cere- 
bellum and cerebrum, where the major portion 
of the fluid is reabsorbed into the blood stream. 
This, Cushing has aptly termed the third cir- 
culation. The other fluid collection is found 
in the subdural space where it is separated 
from the cerebrospinal fluid by the arachnoid 
membrane. 

Recognition of the separateness of these 
two bodies of fluid is of the utmost practical 
importance. Subdural fluid, normally very 
small in amount, is a clear yellow color, richer 
in protein than cerebrospinal fluid but con- 
taining similar amounts of crystalloids such as 
potassium, calcium, and sodium salts. Indeed, 
if the normal cranium be frozen, thin yellow 
wafers of ice may be removed from this space, 
which contrast grossly with the colorless ice 
beneath the arachnoid (3). 


EXTERNAL HYDROCEPHALUS 


The clinical importance of subdural fluid 
lies in the fact that when it is increased in 
amount there results an external hydroceph- 
alus which, on superficial examination, may 
be distinguishable from internal hydroceph- 
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alus but which differs from it in one important 
respect: it is easily curable (4). 

External hydrocephalus may be a late result 
of a head injury, in which case the subdural 
fluid contains blood or blood pigment. In 
adults this is apt to form a subdural hama- 
toma, while in infants the fluid part of the 
collection only may be colored yellow. Furth- 
ermore, chronic suppuration in the mastoid or 
one of the adnasal sinuses may react upon the 
adjacent dura in such a way as to cause exu- 
dation to pass from it into the subdural space. 
In adults this may be the oft unrecognized 
cause of the headaches associated with such 
extradural infections, while in infants the 
presence of subdural fluid is betrayed by 
remarkable increase in head size. 

The treatment of infantile subdural exudate 
is repeated fontanelle puncture. This will 
usually suffice to bring relief and in young 
children whose sutures are closing, it will save 
the eyesight which tends to suffer early. Diag- 
nosis may be made by careful superficial fon- 
tanelle puncture. If in doubt, the injection 
of a small amount of oxygen into the space 
gives a typical roentgenogram of subdural gas. 

In adults many examples of ‘‘pseudotumor”’ 
and so called Quincke’s serous meningitis are 
in reality due to subdural exudation. These 
patients are relieved as though by magic when 
a subtemporal decompressive craniotomy is 
carried out, for the albuminous fluid seems to 
be pocketed in this space for long periods with 
little or no continuing formation. 

In passing, it is worthy of note also that 
epilepsy sometimes develops in adults as a 
sequel to the formation of exudate secondary 
to sinus or mastoid infection. And I have 
found in these cases that subtemporal decom- 
pression results in cessation of the seizures. 


INTERNAL HYDROCEPHALUS 
This is to be defined as an increase in the 
amount and the pressure of cerebrospinal fluid 
associated with dilatation of a part or all of 
the ventricular system. Little is to be gained 
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by the usual classification of the condition 
into obstructive and communicating types. 
Obstructive hydrocephalus only means that 
the block is between ventricle and spinal theca. 
In communicating hydrocephalus the block is 
farther on in the fluid pathway. 

In 44 cases studied completely both before 
and after death, by Dr. Arthur Elvidge and 
myself, one or more blocks, usually adhesive, 
were found in every case. The difference 
between them lay in the situation of the block 
and in its nature. So far as our experience 
goes there is no such thing as chronic hyper- 
secretive hydrocephalus. The pathological 
cause does not lie in the chorioid plexus. 

There is now no valid ground for doubting 
that cerebrospinal fluid is poured out from 
the chorioid plexuses within the cerebral 
ventricles. It passes through the aqueduct of 
Sylvius and fourth ventricle into the sub- 
arachnoid cisterne where it moves forward 
beneath the brain and outward in the fissures 
of Sylvius to the subarachnoid spaces over the 
hemispheres forming the chief absorbing areas.' 

Although absorption is carried out to some 
extent in the subarachnoid space over the 
cerebellum and within the spinal canal and 
also, no doubt, within the ventricles them- 
selves, the amount of absorption is ordinarily 
not great enough to accommodate the outflow 
from the chorioid plexus (2). 

Nature of block. Among infants, however, 
in the great majority of cases the obstruction 
is due to closure of the cerebrospinal fluid 
pathways by inflammatory exudate or to con- 
genital failure of these pathways to open up 
when the fluid first begins to form. 

In a group of 26 cases of infantile hydro- 
cephalus reported by Dr. Elvidge and myself, 
the condition was evidently present at birth— 
and may therefore be called congenital—in 17 
cases. It was apparent in 7 cases that it 
developed after birth. In those which were 
obviously postnatal, organized inflammatory 
exudate was usually found in the subarach- 


1 In any normal 
strates all the details of this pathway over and over again, and verifies the 
fact that the foramina of Luschka and Magendie are actual passages, not 
closed membranes, except in the rare case (possibly 1 in 10) where air or 
oxygen will not pass from spine to ventricle. Oxygen in the subarachnoid 
space disappears completely in an hour or two. Indeed, it disappears so 
rapidly that 30 or 40 cubic centimeters of oxygen—more than the re- 
vel fluid—may be injected during encephalography without raising 
he fluid pressure. On the other hand it remains in the ventricles 

or days. 


tient ventriculography or as ae pod demon- 
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noid space. In at least 5 cases it was apparent 
that an inflammatory process had begun in 
utero, which observation favors the suggestion 
of Dandy that meningitis may occur before 
birth. Thus half, probably more, of the blocks 
are due to infection before or after birth. 

Ventricular dilatation follows certain well 
defined rules. In children it begins proximally 
in the lateral- ventricles and marches distally 
toward the block. If the block is in the basal 
cisterne the fourth ventricle and the cisterna 
magna dilate only after this process has been 
under way for some time in the lateral ven- 
tricles, the third ventricle, and the aqueduct of 
Sylvius (5). Eventually the whole ventricular 
system dilates equally. 

Furthermore, dilatation and local cerebral 
destruction are much more rapid beneath less 
resistant areas of the cranial vault. Thus de- 
compressive removal of bone in either an 
adult or an infant is worse than futile. It 
results in rapid destruction of that particular 
area of the brain which has been decompressed 
with no permanent change in the intraven- 
tricular pressure. 

Cerebral compression results gradually in 
cerebral destruction but the destruction of 
the brain due to ventricular enlargement has 
certain peculiarities. Although the volume of 
the brain tissue is progressively reduced, it 
continues for some time to function normally, 
and essential structures tend to be preserved. 
The white matter of the hemispheres seems to 
suffer most, while the convoluted grey matter 
uncoils itself with less destruction. The white- 
matter is made up of long nerve fibers each 
of which may give off numerous collateral 
branches. As the sheets of white matter are 
stretched it seems possible that the collateral 
branches are torn off. This would allow a 
continuation of essential function and would 
explain the large numbers of scattered com- 
pound granular corpuscles laden with fat that 
are found within the white matter of the pro- 
gressively stretching hemisphere. 

Localization of the block is necessary in any 
case for practical purposes but certain warn- 
ings should be sounded. The passage of an 
injected dye from one point to another may 
be of help, Dandy’s neutral phenolsulphon- 
phthalein or preferably indigocarmine being 
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the most satisfactory. But dyes are on the 
whole very misleading, for small traces may 
appear on the other side of a complete func- 
tional block. Also the rate of absorption of 
dye from a cavity is not an infallible index of 
fluid absorption from that cavity since it may 
escape With some fluid through the needle 
tract, to be absorbed in the superficial tissues. 
The use of air, or better oxygen, makes 
localization of the block easy and indicates 
the extent of the dilatation, but unless the 
procedure is followed shortly by effective 
therapy it may result in death because of the 
further rise in pressure which follows in the 
first days after ventriculography. Repeated 
ventricular puncture has the same eventual 
augmenting effect upon the pressure. 
Intraventricular pressure is raised initially 
by obstruction to the third circulation. This 
rise of pressure has certain important effects 
upon the intracranial circulation of blood. 
Arterial blood enters the large arteries at a 
pressure that we may call 1,300 millimeters of 
water. It leaves the cranial chamber nor- 
mally in the dural sinuses at a pressure of 100 
millimeters or less. The large veins on the 
surface of the brain carry blood which must 
be at a pressure slightly above that figure and 


a little above the pressure of the cerebrospinal 
fluid which is normally 150 millimeters. 

In internal hydrocephalus the intracranial 
pressure varies between 300 and 500 milli- 


meters of water. The pressure within the 
large cerebral veins must rise correspondingly 
or the thin walls of these vessels would be 
obliterated. Chronic hydrocephalus does not 
cause the systemic arterial pressure to rise, 
but the blood stream within the arterioles and 
venules of the chorioid plexus must be under 
a much increased pressure in order to main- 
tain a flow outward to the sinuses through the 
great vein of Galen, for example. This vein 
would of necessity collapse unless its intra- 
mural pressure equaled that of the cerebro- 
spinal fluid. 

It seems probable that this increased arte- 
rial pressure within the chorioid plexus and the 
enlargement of local capillaries which must 
accompany it within the chorioid plexus, must 
produce an increased outpouring of cerebro- 
spinal fluid even against the raised pressure 
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of that fluid medium. Thus the original inter- 
ference with absorption may well result in a 
“vicious circle’ of further increase in fluid 
production—until fluid formation is balanced 
by arrival at a pressure against which little or 
no fluid can pass out through the cell walls of 
the chorioid. 

That the venous pressure within the intra- 
cranial sinuses is greatly augmented in in- 
ternal hydrocephalus is shown by the appear- 
ance of an increased number of dilated veins 
which appear typically in the scalp of a hydro- 
cephalic infant. These scalp veins are fed by 
perforating communicators. The cyanotic ap- 
pearance of the scalp itself in these patients 
bears the same testimony. On the surface of 
the dilating ventricle and in the cortical pia 
as well, vessels increase in number and com- 
plexity until the time when the hemisphere 
wall is reduced to a membrane, when the 
vessels disappear altogether. 

Therapy. Certain lines of attack are self- 
evident. First of all the cause of obstruction 
may be removed surgically in the case of a 
tumor. In adults it may be removed sur- 
gically also in certain cases of adhesive arach- 
nitis, usually involving the leptomeninges of 
the posterior fossa. This adhesive condition 
seems to be inflammatory. In a number of 
my own cases there has been a history of a 
previous illness resembling influenza. Clini- 
cally the cases usually suggest a pre-operative 
diagnosis of cerebellar tumor. Separation of 
a few meager adhesions results in surprisingly 
satisfactory relief. It is unnecessary to say 
that appropriate medication may remove even 
a complete block in a syphilitic lesion. 

Intelligent therapy calls for localization of 
the site of the block. Forty-four of our cases of 
internal hydrocephalus, which will be reviewed 
by Dr. Elvidge, were as follows: In 21 cases 
the block was found to be in the subarachnoid 
space. In 14 cases the first block was in the 
aqueduct. In 3 the obstruction was in the 
third ventricle; in 1 it was of the foramina of 
Magendie and Luschka, and 3 cases presented 
extensive hydromyelia difficult to classify. 

Removal of the block is obviously impossible 
in the average infantile hydrocephalus. The 
first block may not be the last. If an aqueduct 
is closed the subarachnoid space may be closed 
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also and it is probably impossible to open it. 
This explains the failure even in the hands of 
the most expert surgeons, of heroic attempts 
to carve out new pathways. A true obstruc- 
tion of the foramina of Luschka and Magendie 
should be removed surgically, but this is a 
very rare condition in our experience (1 case 
in 44). Simple dissection of the posterior fossa 
which is so effective in adult adhesive arach- 
nitis does not suffice in infants. 
““Short-circuiting”’ of the cerebrospinal cir- 
culation is occasionally effective; this means 
making an opening from some ventricular 
space directly through into the subarachnoid 
spaces. Corpus callosum puncture has in a 
few rare instances on record resulted in cure. 
Subtemporal and subfrontal exposure of the 
basal cisternz and incision through them into 
the third ventricle has been carried out by 
Dandy and by Nafiziger. This may well 


prove to be the best site for ‘“‘short-circuiting.” 

Removal of chorioid plexus has long been 
carried out by occasional optimistic surgeons, 
and all surgeons who continue to face the 
hydrocephalus problem require the support of 
fortified optimism. The chorioid plexus is not 
the seat of the pathological cause and for that 


reason the procedure of removing it has been 
likened to the removal of the kidneys for 
stricture of the urethra. Nevertheless, there 
are not a few cases in which some capacity for 
fluid absorption is preserved. The procedure 
in such cases seems rational. The best method 
is no doubt the cautery devised by Dr. Tracy 
Putnam, which has reduced the operative 
shock to a minimum. 

Postural dehydration is a method of treat- 
ment invaluable for mild cases. Those cases 
of infantile hydrocephalus in which there is a 
close balance of absorptive capacity and fluid 
formation, gradually develop a greater ab- 
sorptive capacity if they can be carried on 
over the first year and the balance is tipped in 
favor of absorption by this method. 

The child should be kept continuously with 
the head above the sacrum. The head of the 
crib should be kept up as high as possible and 
the patient should be carried in a perpendicu- 
lar position always. This reduces the pressure 
in the emerging cranial veins to a minimum, 
thus promoting absorption and decreasing 
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intracranial pressure. Further, the diet should 
be concentrated as much as possible. Even 
small infants should be placed on a high per- 
centage of solid food such as gruels with no 
water added. Success demands careful pedi- 
atric help and supervision. The concentrated 
diet usually makes the infant constipated. 

For 10 years I have used this treatment for 
less severe cases of hydrocephalus and I have 
seen many (perhaps 10 or 12) permanent cures, 
particularly in cases associated with spina 
bifida. Fay has found dehydration helpful 
in this condition as in numerous others. 

In conclusion, the treatment of hydroceph- 
alus demands separation of the cases of exter- 
nal fluid collection from internal hydrocepha- 
lus. In internal hydrocephalus there must be 
a careful analysis of the nature and site of the 
block. If the block is not removable by med- 
ical or surgical means, “short-circuiting” pro- 
cedures provide a hope of success in those few 
cases in which the subarachnoid space remains 
open. Removal of the chorioid plexus by 
simpler procedures may also have a future. 
But for milder cases, and as an added help to 
other methods of attack, postural dehydration 
will be found to be of great value. 

Confession is good for the professional soul. 
I must therefore confess that after the cases 
of removable block are eliminated, after ex- 
ternal hydrocephalus is eliminated, and after 
the mild cases of internal hydrocephalus are 
set aside, I face the remaining hydrocephalic 
infants with an uncomfortable premonition 
of failure, a premonition which I am sure is 
not shared by those surgeons chosen to discuss 
this paper, Dr. Mixter and Dr. Putnam. 


SPINA BIFIDA 


In regard to spina bifida, well directed ther- 
apy may be much more effective. Three years 
ago my associate, Dr. William Cone, and | 
presented a study of 33 cases of spina bifida 
and cranium bifidum, and we described an 
operative procedure which adequately closes 
the defect and at the same time preserves the 
meningocele sac, thus avoiding the danger of 
hydrocephalus as a sequal to operation (6). 

Subsequent experience has amply justified 
our hopes for the procedure. In spina bifida 
there is a defect in the vertebral arches usually 
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posterior, occasionally anterior. In cranium 
bifidum the same is true. If the defect is 
covered with skin the spina bifida is called 
occulta. If, in place of skin, a meningeal sac 
presents without nervous tissue in it, the spina 
bifida is said to be associated with meningo- 
cele. If the sac contains roots or attached 
spinal cord, the spina bifida is said to be 
associated with myelomeningocele. If no sac 
is formed at all and maldeveloped nervous tis- 
sue presents itself, the condition is termed 
rachischisis or vertebral splitting. Cases of 
rachischisis are not to be operated upon. 

Spina bifida occulta calls for operation only 
when associated with advancing paralysis dur- 
ing the growth period. Up to the third month 
of intra-uterine life spinal cord and spinal 
canal are equal in length. From then on the 
canal lengthens more rapidly than does the 
cord. As the brain cannot be displaced from 
its proper cavity the cord migrates upward, 
or to be more accurate, the canal grows down- 
ward away from the cord, while the spinal 
roots elongate and the cord itself terminates 
at the first lumbar spine instead of the last 
sacral. In all forms of spina bifida the cord 
or roots are apt to be attached locally to the 
protrusion. Hence at any time during growth 
of the patient’s body spinal symptoms may 
develop, due to an increasing downward trac- 
tion. This most often manifests itself as pro- 
gressive incontinence of urine, or progressively 
increasing weakness in the feet. The only 
treatment is, of course, operation to free -an 
attached cord or spinal roots. 

Spina bifida with meningocele or myelo- 
meningocele presents a sac—an evaginated 
diaphragm. This sac is ballooned out over the 
defect by cerebrospinal fluid. The sac tissue 
is made up of gelatinoid material which weeps 
spinal fluid on section. Histologically, fluid 
spaces are seen within it. Blood sinuses and 
arachnoidal cell tufts are encountered, iden- 
tical in structure and arrangement to the 
pacchionian bodies and dural sinuses of the 
cranial cavity. Consequently the tissue of the 
sac resembles the absorbing tissue of the cere- 
bral arachnoid. This sac is an absorbing 
mechanism for spinal fluid, as we have shown 
by injection of intravital dyes during life. 
Further proof that this is the case, is the well 
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known fact that hydrocephalus may be pro- 
duced by surgical amputation of this sac. 
Dorothy Russell has recently pointed out 
that spina bifida with meningomyelocele is 
associated with an elongation of the bulb and 
cerebellum downward into the cervical canal 
so that the cervical roots run in a cephalad 
direction to their foramina of exit. She urges 
that this abnormality—the Arnold-Chiari 
malformation—allows the spinal fluid to pass 
from the fourth ventricle downward into the 
spinal canal, but blocks its passage forward 
into the basilar cisterne so that the meningo- 
cele sac replaces the cerebral subarachnoid 
spaces so far as absorption of fluidis concerned. 


PLASTIC REPAIR 


From this demonstration it follows at once 
that the proper surgical procedure for treat- 
ment of spina bifida should include preserva- 
tion of this fluid-absorbing tissue, which may 
take the form of a sac or of a sponge. 

The protrusion is covered by a continuation 
of the skin which may be no thicker than a 
membrane; a circular incision should be made 
so as to preserve as much good skin as possible 
for closure. The skin and membrane which 
cap the protrusion are then peeled off by care- 
ful sharp dissection. The sac is opened, evacu- 
ated of fluid, sutured again, and rolled up in 
a little heap and covered by a protective layer 
of fascia. The fascia for this closure can usu- 
ally be obtained by reflecting the covering of 
the muscles of the back toward the spinal 
defect, leaving the attachments of the fascial 
flaps at the margin of the defect. 

The skin is then drawn together, great care 
being taken to put all strain upon a suture 
layer in the superficial fascia and not on the 
skin itself. The danger of infection and of 
hematoma formation in the dead space be- 
neath the skin is an ever present one. Careful 
handling of tissue, closure with fine inter- 
rupted silk sutures, application of waterproof 
protective dressing, and immobilization of the 
infant in a prone position are among the pro- 
cedures which contribute to successful healing. 

What has been said above in regard to spina 
bifida applies equally to cranium bifidum. 
The defect is usually in the suboccipital region 
with maldevelopment of the cerebellum be- 
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neath the defect, yet the children seem to 
grow up quite well except for an ataxic gait. 

Well over half of the total cases of spina 
bifida and cranium bifidum are suitable sub- 
jects for operation, with a mortality no greater 
than ro per cent. Contra-indications to oper- 
ation are gross paralysis, pre-existent hydro- 
cephalus, or the absence of sac, as in rachis- 
chisis. An ulcerated or ruptured sac should 
be operated upon within 24 hours of birth, if 
possible. Otherwise, 3 to 4 weeks of age is the 
time of election. 

After operation the tendency to hydro- 
cephalus which many of these infants will 
show must be combated by postural treat- 
ment and by energetic dehydration. This aids 
cerebrospinal fluid absorption as it does in any 
case of mild hydrocephalus, but further, erect 
posture raises the pressure of cerebrospinal 
fluid at the level of the meningocele sac, thus 
increasing the rate of absorption in that organ. 

Such an article as this could hardly do 
justice to pathological anatomy. But prac- 
tical therapeusis must be the primary interest 
of all surgeons worthy of the name. Many 
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infants with spina bifida are being allowed to 
die each year—infants who might have grown 
up to be normal men and women if the avail- 
able surgeon had understood the principles 
involved in treatment. And nothing in sur- 
gery is so satisfying as the knowledge that one 
has saved a life when others had abandoned 
hope for the poor derelict. 
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Discussion 


Dr. Wittiam J. Mrxter, Boston: Dr. Penfield 
has stated that confession is good for the soul; that 
notwithstanding his investigations he faces many 
cases of hydrocephalus with a premonition of failure 
but thinks Dr. Putnam and I should not do so. I 
don’t see why he says that I should have less of this 
fezling than he. In the earlier days of neurosurgery 
our results were far less favorable than at present 
and hydrocephalus has always been a neurosurgical 
bugbear. 

I agree that the usual classification of communicat- 
ing and non-communicating hydrocephalus is of 
little value. It is important, however, for us to 
know the position of the most distal block. If it be 
in the aqueduct or the roof of the fourth ventricle a 
determined attempt to remove the block or form a 
false passage is in order. Some of our most spec- 
tacular cases are in this group but unfortunately the 
group is small. The use of dyes and ventriculog- 
raphy, as Dr. Penfield has stated, is uncertain and 
sometimes dangerous; yet these measures do help us 
somewhat, particularly the latter. What we really 
need is a test that will conclusively demonstrate 
block between the basal cisterne and the cerebral 
subarachnoid space or a fault in the absorptive 
mechanisms. If the block is in either of these loca- 
tions (and it frequently is) all operative procedures 
directed toward removal of block from the aqueduct 
or fourth ventricle or attempts to form a new stoma 


between the third ventricle and the interpeduncular 
cistern will be doomed to failure. Several years ago 
I attempted this procedure with the use of a cysto- 
scope and though I could puncture the floor of the 
third ventricle the operation was not a success. 

I feel as Dr. Penfield does that exposure of the 
basal cisterne and incision of the third ventricle is 
hazardous and unsatisfactory; nevertheless, a short- 
circuiting operation of this sort may be considered 
in selected cases when the time comes that we can 
definitely locate the position of the block. 

I have felt that operative removal of the chorioid 
plexus was too hazardous an operation to be of great 
value, but I have watched Dr. Putnam develop his 
technique with great interest and believe that it is 
by far the most satisfactory, particularly where some 
portion of the absorptive mechanism is still active. 

Dr. Penfield has described postural dehydration 
and restriction of fluid intake. These I believe to 
be of great importance in the mild case and a useful 
adjunct to operative interference in the severe one. 

In his discussion of spina bifida Dr. Penfield states 
that spina bifida occulta should be operated on only 
during the period of growth and if neurological signs 
are increasing. I should be a little more enthusiastic 
than that. Certain cases of spina bifida occulta have 
associated congenital neoplasms of the cauda equina 
which are removable and can be demonstrated only 
by operation, while others will show an increase in 
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neurological signs due to traction after the period 
of growth has ceased. Therefore, in the face of a 
definite percentage of unsuccessful operative pro- 
cedures I should advise careful investigation of many 
of these cases with operative interference in mind. 

Dr. Penfield’s idea of preservation of the sac in 
the treatment of spina bifida with meningocele or 
mvelomeningocele is a distinct step forward in the 
treatment of this distressing condition and should 
materially reduce the incidence of postoperative 
hydrocephalus. I agree with Dr. Penfield that if 
rupture of the sac is present at birth immediate 
operation is indicated, and from my own experience 
I would go farther and say that impending rupture 
is an indication for immediate operation. These 
tiny infants, during the first 3 days of life, are 
better subjects for surgical intervention than they 
are at 3 weeks. I am opposed to any surgical 
interference in patients in whom the local or neuro- 
logical signs indicate irreparable and complete dam- 
age to the nerve roots supplying bladder, rectum, 
and legs, even if repair of the skin defect seems 
possible. 


Dr. Tracy J. Purnam, Boston: I am pleased 
that Dr. Penfield emphasized the fact that cortical 
atrophy occurs relatively slowly as a result of in- 
creased pressure alone—perhaps no more rapidly 
than in adults with increased intracranial pressure. 
It is my impression also, from both clinical experi- 
ence and autopsies, that many of the infants who 
remain imbeciles following relief from hydrocephalus 
were those who suffered in the first place from a 
primary cortical aplasia. 

I shall confine my discussion largely to the subject 
of hydrocephalus, since it is in respect to this condi- 
tion that we have experienced the new awakening 
of hope to which Dr. Penfield has referred. Our 
experience with congenital hydrocephalus has been 
briefer than his, but I should judge happier. Perhaps 
I may best define my own experiences with endo 
scopic coagulation of the chorioid by giving some 
brief statistics. The operation has been performed 
38 times in 16 patients. In all of these patients the 
intracranial pressure has been decreased. Seven of 
them are alive and have shown no enlargement of 
the head or bulging of the fontanelle for periods of 
weeks to months. Of these patients, 1 developed 
a diplegia, apparently the result of its fourth opera- 
tion. An eighth child is alive, and its intracranial 
pressure has been somewhat relieved, but further 
operations are not planned on account of the 
patient’s general condition. 

Turning to the other side of the ledger, there are 
8 deaths to report. Autopsy has been performed in 
3 of these. The reported causes of death have been: 
infected meningocele, with microgyria; broncho- 
pneumonia, microgyria, and absence of the corpus 
callosum; bronchopneumonia with microgyria. Of 
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the 5 other cases, only 1 was from postoperative 
hyperthermia; indeed this was the only case in which 
death occurred within 48 hours after operation. 
Two patients died of respiratory infection; 1 of 
diarrhoea; 2 patients died at home after discharge 
from the hospital. 

Though laying myself open to the charge of op- 
timism, I cannot help feeling that these statistics 
could easily be much improved. Up to the present, 
our policy has been to operate upon every case, no 
matter how desperate, in order to see how much 
could be accomplished and what the dangers of 
secondary damage might be. Some of the patients 
have been almost moribund at time of operation, 
others have been almost certainly doomed, as for 
example, the child with the leaking meningocele. 
We now know a little better what can be accomplish- 
ed and our necropsies have shown that damage to 
brain tissue is slight. While it appears quite un- 
justifiable to pay too great attention to one’s oper- 
ative statistics in a disease which carries such a high 
mortality as hydrocephalus, we are now beginning 
to refuse the hopeless risks. Doubtless as a result, 
I have had only 1 death among the last 6 patients 
operated upon. 

It seems to me not wholly appropriate to compare 
the chorioid to the kidney. I doubt whether any 
series of bilateral nephrectomies would show a mor- 
tality as low as 50 per cent, even if a few stray bits 
of tissue were left behind. Perhaps an apter analogy 
would be removal of the gall bladder for obstruction 
of the cystic duct. 

I have sometimes considered in regard to certain 
of the cases reported here, whether I should not do 
encephalograms, or without them explore the pos- 
terior fossa and catheterize the aqueduct or loosen 
adhesions. I have never brought myself to do either, 
feeling that ventriculoscopy alone is a more con- 
servative procedure. The situation would, of course, 
be different in a child in whom the possibility of 
tumor or “‘arachnoiditis”’ had to be considered. 

While my own experience with spina bifida is 
small, I should like to comment briefly on Dr. 
Penfield’s remarks on this subject also. I think we 
can all agree that the best results are to be obtained 
in cases in which it is possible to do a closure in 
layers as he recommends. I personally should not 
feel justified in restricting myself to such cases, 
for while the mortality of operations on sessile sacs 
and on patients with paralysis is high, occasional 
good results are obtained as a small reward for much 
labor expended. Further, we are less disturbed by 
the possibility of development of hydrocephalus 
than formerly. 

The subject of the surgery of hydrocephalus is 
by no means closed, and all of us who are faced with 
the problem are looking forward to hearing Dr. 
Penfield’s full report of his survey of the splendid 
collection of pathological material in his possession. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


THE DIAGNOSIS AND TREATMENT OF DIVERTICULITIS 
AND DIVERTICULOSIS' 


IRVIN ABELL, M.D., F.A.C.S., Loutsvitte, Kentucky 


in the intestinal tract from the pha- 

ryngo-cesophageal junction to and in- 
cluding the rectum. While accurate anatomical 
descriptions, chiefly from postmortem studies, 
were given by various authors—notably Vir- 
chow, Graser, and Fischer—during the latter 
part of the last century, the appreciation of 
their surgical significance came with the begin- 
ning of the present century, the attention of 
the profession being directed to it by the pa- 
pers of Beer, W. J. Mayo, Moynihan, Drum- 
mond, Mummery, and others. 

In the last 25 years the literature upon the 
subject has become quite voluminous based 
upon clinical and pathological studies of a suf- 
ficiently large number of cases to warrant 
accurate interpretation of pathology, diag- 
nosis, and treatment. The fact that in their 
symptomatology they offer a counterpart of 
other diseases common to the intestinal tract 
at the points at which they occur lends an 
added interest to their study. They occur as 
sacculations projecting from varying portions 
of the circumference of the intestinal tube— 
mesenteric, antemesenteric and lateral. They 
may range in number from one to several 
hundred; Hausman reports one instance in 
which 400 were found. They are usually single 
in the cesophagus, single or comparatively few 
in the duodenum and jejunum, chiefly of the 
Meckel’s type in the ileum and they reach 
their greatest profusion in the colon, par- 
ticularly in its left half. Diverticula have been 
described as congenital or true, and acquired 
or false, the former containing all the coats of 
the intestinal tube, the latter representing 
protrusions or herniations of the mucous and 
submucous coats through apertures in the 
muscularis. The term diverticulosis connotes 
the presence of such sacculations while diver- 
ticulitis implies the varying changes which 
occur as the result of irritation and inflam- 
mation. Pulsion diverticula of the pharyngo- 
cesophageal junction are observed usually at 
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the level of the lower border of the cricoid 
cartilage. They occur most frequently in men 
and commonly as one approaches or ‘passes 
middle age, representing a protrusion of the 
mucous membrane between the muscle fibers 
forming the posterior wall of the pharynx. 
The longitudinal muscle fibers diverge at this 
point to their insertion in the cricoid cartilage; 
the gap created by this divergence is filled in 
with the transverse and oblique fibers of the 
inferior constrictor, forming a thin muscular 
coat weaker than the remaining portion of the 
pharyngo-cesophageal tube. As a result of 
pressure from within, separation of the muscle 
fibers occurs coincident with a protrusion of 
the mucosal coat. Always small in the begin- 
ning they may attain almost incredible size; 
one in our series showed a capacity of one pint 
and extended into the chest as low as the third 
rib. The entrance to the sac is always on the 
posterior wall but the sac itself as it develops 
pursues a downward course along the cesoph- 
agus, far more frequently on the left than on 
the right side, exceptionally long ones reaching 
at times well into the thorax. 

During the early stage of development the 
symptoms are obscure. The decomposition of 
retained food particles gives rise to irritation 
in the sac and at times in the larynx, causing 
cough and the expectoration of a tenacious 
mucus. Difficulty in swallowing is occasioned 
by the filling of the sac, the food being re- 
gurgitated into the mouth either because it 
cannot pass the distended sac or else because 
muscular contraction forces up the food which 
has lodged in it. Not infrequently the patient 
repeatedly empties the distended sac by pres- 
sure with the hand, the process of getting 
down a satisfying quantity of food being a 
protracted one. Sooner or later the nutrition 
suffers and there is both loss of weight and 
strength, with more or less marked dehydra- 
tion. With fairly large sacs which have not 
yet found their way into the thorax a visible 
swelling appears in the neck when they be- 


1 Presented before the Clinical Congress of the American College of Surgeons, October 15-19, 1934. 
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come filled with food. In addition to the 
dysphagia, large sacs may occasion hoarseness 
by pressure on the recurrent laryngeal nerve 
and dyspncea by pressure on the trachea. The 
development of the sac is essentially a slow 
one. The history of increasing difficulty of 
swallowing over a long period of time, with 
the regurgitation of food showing no evidence 
of gastric digestion, strongly suggests the pres- 
ence of diverticulum. The additional presence 
of a swelling in the neck following attempts at 
swallowing food makes the diagnosis fairly cer- 
tain. Fluoroscopic examination, employing 
both anteroposterior and lateral views, during 
which the patient attempts to swallow a 
barium-acacia meal, will give full information 
as to the location, size, and shape of sac. 
Curative treatment consists in extirpation. 
In patients debilitated by starvation and de- 
hydration it is essential that adequate prepar- 
atory treatment be carried out before operation 
is undertaken. This consists in the adminis- 
tration of food and fluids by means of the 
Levine tube or catheter if either can be passed 
beyond the mouth of the sac, otherwise of 
glucose and fluids introduced intravenously 
and subcutaneously. In an extreme case in 
which there had been a weight loss of more 
than 100 pounds and in which all efforts to 
enter the cesophagus, including direct vision 
with the cesophagoscope, had failed, we re- 
sorted to gastrostomy as a means of giving 
nourishment over a sufficiently long period to 
enhance the safety of extirpation. When- the 
sac has reached the thorax we prefer the two 
stage operation advocated by C. H. Mayo, by 
which procedure infectious mediastinitis can 
usually be avoided. The one stage operation is 
satisfactory for the smaller sacs. Various 
methods of dealing with the neck of the sac 
have been suggested. We have endeavored to 
close them with suture, placing a wick of rub- 
ber tissue down to the site of closure to take 
care of leakage should it occur. Postoperative 
feeding for the first 4 days is given through a 
tube introduced through the nose or mouth 
to a point below the site of operation, after 
which time fluids and semi-liquid foods are 
given until the wound heals. Deep-seated 
diverticula of the cesophagus are much rarer 
than those at the upper end, are usually of the 
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traction type, and rarely occasion symptoms 
unless associated with cardiospasm. In the 
latter event dilatation of the cardia will usual- 
ly bring about relief of symptoms. 
Diverticulosis of the small intestine, first 
described by Chomel in 1710, has, with the 
exception of Meckel’s diverticulum, received no 
surgical consideration until within the present 
century, most of the records having appeared 
in the past decade. Diverticula are not in- 
frequent in the duodenum, being found in all 
3 of its divisions. They are less frequently ob- 
served in the upper portion of the jejunum 
and with the exception of the diverticulum of 
Meckel are seen but rarely in the ileum. In 
the majority of the reported cases the opening 
into the sac has been situated on the mesenteric 
side while both lateral and antemesenteric 
openings have been described. Both the con- 
genital, or true, and the acquired, or false, types 
are found in the small intestine and are ob- 
served at all ages; the latter being most fre- 
quent at and after middle age. The former 
have been found in infants at birth and are 
usually single; they have been found with 
pancreatic tissue at their apices, while their 
most frequent location in the duodenum is 
near the papilla of Vater, where the pancreatic 
ducts are developed from duodenal buds. The 
acquired ones develop and produce symptoms 
late in life when atrophy of the muscularis, 
particularly the circular coat, may be a pre- 
disposing factor; they occur most frequently 
on the mesenteric side of the bowel where the 
vessels penetrate the muscularis. They vary 
in depth from % inch to 2 inches or more. The 
fluidity of the contents of the small intestine 
is such that solid material is rarely found 
within these sacs although the stomata which 
connect the diverticula with the intestine are 
smaller than the cavities of the diverticula. 
Chomel in 1710, Harley in 1875, and Cole 
and Roberts in 1920 have reported diverticula 
of the duodenum containing gall stones, while 
Terry and Mugler and C. M. Watson report 
instances of intestinal obstruction due to the 
formation of enteroliths in diverticula of the 
jejunum. Morrison and Feldman report a 
primary carcinoma in a duodenal diverticulum. 
Diverticulosis of the small intestine may 
exist throughout life without giving rise to 
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symptoms, being found only at autopsy. With 
the retention of decomposing food leading to 
distention, irritation, and inflammation of the 
sac or its surrounding structures, symptoms 
arise. None of these are pathognomonic and a 
diagnosis cannot be made on clinical evidence 
alone. Diverticula are not infrequently as- 
sociated with ulcer, cholecystitis, and pan- 
creatitis, and when so the symptoms caused 
by the latter will predominate or else becloud 
the picture. Upper abdominal discomfort 
varying from a slight ache to severe colicky 
pain is one of the commonest symptoms. The 
pain may be relieved by food or alkali or may 
recur after eating and there are frequently 
long periods of freedom. Sour stomach, belch- 
ing, and nausea are at times noted. The symp- 
toms are so indefinite and so variable, 
simulating those of lesions of adjacent organs, 
that clinical deduction alone will not permit 
a diagnosis. The condition may, however, be 
demonstrated with a high degree of accuracy 
with the X-ray. The information which such 
an examination affords gives one an important 
lead in evaluating the significance of the 
presence of diverticula. Those which are dis- 
covered accidentally during routine X-ray ex- 
amination of the gastro-intestinal tract and 
which are not causing symptoms require no 
treatment. Those in which inflammatory 
changes are present may require excision. The 
observation of retention of barium in a diver- 
ticulum for a much longer time than is re- 
quired for the emptying of the stomach, asso- 
ciated with tenderness on point pressure, when 
other upper abdominal lesions are ruled out, 
may be considered as indicating diverticulitis. 
In the event of associated ulcer, cholecystitis, 
or pancreatitis, it becomes a matter of judg- 
ment to appraise correctly the réle played by 
each and to determine for or against excision 
of the diverticulum in addition to selecting the 
appropriate treatment of the associated lesion. 
In case of doubt or in debilitated patients in 
whom the ¢xcision would materially enhance 
the operative risk, the latter procedure may 
be omitted until such time as the indication 
for it becomes more apparent. 

For patients in whom the employment of 
surgery is contra-indicated and for those in 
whom symptoms are not sufficiently definite 
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to warrant operation, a medica! treatment 
based on that for duodenal ulcer is most likely 
to give good results. When the roentgeno- 
logical examination has shown the presence of 
spasm of the pylorus or duodenum the addj- 
tional employment of belladonna will be 
helpful. Constipation, which is a frequent 
accompaniment, should be relieved by ap- 
propriate measures. 

The complications of diverticulosis of the 
small intestine which demand surgery for 
relief are diverticulitis, suppurative peridi- 
verticulitis, perforation, and intestinal ob- 
struction. The important anatomical points 
to be borne in mind are the relation of the 
peritoneum to the sac, the relation of the sac 
to the vascular supply of the intestine, and the 
relation of the sac to adjacent structures. 
The latter point is particularly applicable to 
duodenal diverticula which may be in close 
relation to the common duct, in front of the 
pancreas, behind the pancreas, or buried in its 
head. The surgical procedure employed must 
be suited to the pathological condition found; 
invagination or excision of the sac with closure 
of the defect in the intestinal wall, fortifying 
the latter where possible with an omental fat 
graft; drainage of abscesses with or without 
excision of sac, resection of intestine or py- 
lorus, gastro-enterostomy—all find a place in 
dealing with the various pathological pictures 
presented. 

The most commonly observed diverticulum 
of the ileum is the persistent intra-abdominal 
portion of the vitelline duct; this type was 
first accurately described by Johann Friedrich 
Meckel and given his name in 1812. The 
vitelline or omphalomesenteric duct connects 
the yolk sac with the midgut and normally 
becomes obliterated in the seventh or eighth 
week of fetal life, the atrophy beginning at 
the distal end and progressing until the lumen 
of the ileum is reached. The artery and veins 
which accompany this duct normally dis- 
appear entirely with the exception of that por- 
tion which becomes the superior mesenteric 
artery and vein. Complete failure or oblitera- 
tion will leave a tube communicating with the 
ileum at one end and with the umbilicus at 
the other, from the latter of which faces are 
discharged. Obliteration at both ends will 
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leave a tube connected by a fibrous cord either 
to the umbilicus or the ileum or to both. Such 
a remnant may give rise to tumors of various 
types; cysts, carcinoma, sarcoma, and malig- 
nant myoma having been reported. Oblitera- 
tion at the distal end leaves a tube of varying 
length connected with the ileum and com- 
municating with its cavity. It may be found 
at any point of the small intestine below the 
duodenum, the usual location being from 10 
to 30 inches above the ileocecal opening. Its 
usual attachment is antemesenteric and its 
length varies from a small protrusion to one 
(reported by Moll) 33% inches long. Its 
distal end may be free or be attached by a 
fibrous band to the umbilicus, mesentery, or 
adjacent organ. In shape it may be spherical, 
conical, bulbous, or somewhat like the finger 
of a glove. Its walls consist of the normal 
coats of the ileum, possessing at times Lieber- 
kuehn’s follicles, Peyer’s patches, gastric mu- 
cosa, and even accessory pancreatic tissue. 
Its incidence as estimated from autopsy sta- 
tistics varies from 1 to 2 per cent. Surgical 
records have shown a varying incidence, as a 
rule somewhat lower than that derived from 
postmortem studies. This interesting vestigial 
remnant is responsible for a number of acute 
abdominal conditions which carry a potentially 
high mortality. It is a prolific cause of in- 
testinal obstruction as a result of its attach- 
ment to the umbilicus or to some other portion 
of the parietal peritoneum, mesentery or in- 
testine, resulting in constriction by band or 
kinking from traction. Volvulus of the diver- 
ticulum itself has been reported as well as 
volvulus of the loop of ileum from which it 
springs. Obstruction may be produced by an 
intussusception, the intussusceptum having 
for its apex the invaginated diverticulum or 
the point of the ileum from which it arises. 
Hertzler and Gibson in 1913 reported such a 
case together with a careful study of 41 similar 
instances recorded in the literature. The aver- 
age age was 13 years, with 49 per cent under 
10 years of age. Of the 22 resections in the 
series, 13 died and g recovered, a mortality of 
nearly 60 per cent. Further reports are avail- 
able in the literature; only recently we have 
observed this complication in a boy of 6 years, 
admitted to the hospital moribund with a 








ABELL: TREATMENT OF DIVERTICULITIS AND DIVERTICULOSIS 373 


palpable mass in the right lower quadrant. 
A diagnosis of intestinal obstruction due to 
intussusception was made from the history 
and physical findings. Autopsy showed an 
invaginated diverticulum with the ileum tele- 
scoped into the ascending colon. 

Inflammation of Meckel’s diverticulum sim- 
ulates very closely that observed in the 
appendix, both as regards the symptoms and 
the sequence of pathological events dependent 
upon it, for it causes diverticulitis, peridiver- 
ticulitis, abscess and perforative peritonitis. 
The symptoms of obstruction produced by the 
various lesions of Meckel’s diverticulum, as 
well as those of the inflammatory phenomena 
induced by it, do not in any wise differ from 
those arising from other causes. The history 
of a persistent umbilical fistula or the finding 
of an ileocolic intussusception in a subject 
beyond the age of infancy are suggestive; so 
also are right-sided appendiceal symptoms in 
the known absence of the appendix. X-ray 
studies have been of little value in the recog- 
nition of Meckel’s diverticulum. No one 
symptom or combination of symptoms, aside 
from the presence of a congenital umbilical 
fistula, can lead to any high percentage of 
correct diagnoses. 

The important lessons to be learned from the 
literature on Meckel’s diverticulum are that 
its complications possess an inherently high 
mortality and that prompt diagnosis, at least, 
of an abdominal emergency, with consequent 
early operation is important. The procedures 
employed must needs suit the individual case 
and consist in enterostomy, release of obstruc- 
tive bands and intussusception, ablation of 
diverticulum, resection of intestine and drain- 
age, as indicated by the pathological findings. 
In view of the possible dangers from a Meckel’s 
diverticulum, it should be removed when en- 
countered in the course of operations for other 
lesions. My associate and I have seen symp- 
tomless diverticula in 31 instances, 30 in the 
abdomen and 1 in the sac of an inguinal hernia. 
Twenty-nine were removed; the 2 remaining 
possessed such wide openings and shallow 
depths as to render improbable the occurrence 
of complications. Schaetz (25) in 1923 pointed 
out that islands of gastric mucosa occur in the 
vitelline duct and proposed the theory of 
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embryonal transplantation. Later he studied 
30 specimens of Meckel’s diverticulum by 
serial section. Of these only 17, or 57 per cent, 
were free of abdominal elements. Three, or 10 
per cent, showed mucosa belonging to higher 
segments of the small gut, jejunum, and du- 
odenum. Five, or 16.6 per cent, presented 
islands of gastric mucosa; one contained pan- 
creatic tissue and one pancreatic tissue and 
gastric mucosa. Muelengracht in 1918, Mage- 
rand and Durant in 1922, Ciubal, and Hallo- 
peau and Humbert in 1924 reported instances 
of peptic ulcer in Meckel’s diverticulum show- 
ing both hemorrhage and perforation. 
Aschner and Karelitz in 1930 collected and 
studied 33 reported cases of peptic ulcer in 
Meckel’s diverticulum and the ileum. The 
most common symptom was the passage of 
fresh blood and clots per rectum; it was absent 
in but 5 of the 33 cases, and in 1 of these 
anemia was noted. The periods of bleeding 
varied from 1 of 36 hours causing death in an 
infant, to a man of 28 who had repeated 
hemorrhages since childhood. Pain of some 
sort was noted in 21 cases, in many its onset 
being coincident with perforation. Sudden 
perforation was noted in 11, one-third of the 
total number. A palpable mass was observed 
in 3: this with the passage of blood suggested 
intussusception, but the stools lacked the 
usual admixture of mucus and the symptoms 
of obstruction were wanting. Gastro-intes- 
tinal X-ray studies were made in 6 cases with- 
out giving helpful information. They suggest 
that unexplained cases of repeated intestinal 
hemorrhages, in which other lesions have been 
excluded, be subjected to exploratory laparot- 
omy; if peptic ulcer or Meckel’s diverticulum 
be found, the operation of choice is excision of 
the diverticulum with enterorrhaphy at right 
angles to the long axis of the intestine. Their 
summary is as follows: ‘‘ Heterotopic gastric 
mucosa has been shown to occur at the um- 
bilicus as a result of anomalous developmental 
structures arising from the omphalomesenteric 
duct. Such areas of mucosa have been demon- 
strated to produce a secretion containing free 
hydrochloric acid and pepsin with irritation, 
erosion and ulceration of the surrounding skin. 
The secretion could be excited by the ingestion 
of food or by local mechanical stimuli. Hetero- 
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topic gastric mucosa has also been demon- 
strated in Meckel’s diverticula which have 
retained their connection with the lumen of 
the ileum. Chronic ulcers causing pain, hem- 
orrhage, and perforation, and histologically 
identical with peptic ulcer of the stomach, 
duodenum, and jejunum have been described 
in Meckel’s diverticulum and the ileum in 33 
cases. In 21 of these gastric mucosa was 
demonstrated in the diverticulum. The ulcers 
occurred in the intestinal type of mucosa ad- 
joining the heterotopic gastric mucosa, being 
frequently located at the neck of the divertic- 
ulum which was usually completely lined by 
gastric mucosa.” 

The occurrence of diverticulosis is observed 
far more frequently in the colon than else- 
where in the intestinal tract. Autopsy records 
would indicate its frequency in 5 per cent of 
all subjects over 40 years of age. While the 
vast majority occur at and after middle life, 
they have been reported at much earlier ages: 
A. P. C. Ashhurst reporting a sigmoid diver- 
ticulitis in a child of 7 years and 9 months and 
Erdmann one in a child under 7 years of age. 
Only 20 in 1,819 patients at the Mayo Clinic 
showing diverticulosis of the colon were under 
40 years of age. Diverticula of the sigmoid are 
by far the most common, the descending colon 
also being frequently involved. It is esti- 
mated that on an average 85 per cent are 
found in these two portions of the colon. The 
rectum, transverse and ascending colon share 
in the distribution of the remaining 15 per 
cent, with infrequent similar findings in the 
appendix. Our series shows 6 patients present- 
ing diverticulosis of the appendix, in one of 
whom a diverticulitis with perforation had 
occurred. Stout (28) reports an incidence of 
1.89 per cent, of diverticulosis of the appendix 
in the cases of appendicitis operated on at the 
Presbyterian Hospital, New York, in 1 year. 
The diverticula occur between the layers of 
the mesoappendix, projecting from the ap- 
pendix like buds, and are frequently multiple. 
In addition to the danger of diverticulitis and 
perforation, the simple ones afford an added 
risk since in the process of cutting through 
the mesoappendix close to the appendix they 
may be opened, with resultant contamination 
of the operative field. While diverticula of the 
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colon may be single, they are as a rule mul- 
tiple, varying in number within rather wide 
limits. Practically all of those observed in the 
colon are of the false or acquired type, the sac 
consisting of mucosa and submucosa covered 
with peritoneum. Regardless of the cause— 
upon which there is no unanimity of opinion— 
once the diverticulum is formed it becomes a 
bottle-shaped process, with a narrow mouth 
and wide body, into which the fecal current 
enters with the eventual formation of feca- 
liths. There is consequent inflammatory 
change secondary to the obstruction and stag- 
nation. There are no symptoms referable to 
simple diverticulosis. The percentage of such 
cases that ultimately develop diverticulitis 
and present subjective symptoms is conjec- 
tural, but has been estimated at from ro to 
20 per cent. The symptoms are caused by 
inflammatory changes in the sac and sur- 
rounding structures, notably in the mesen- 
tery, dependent upon inadequate drainage of 
the sac. The fecal current in the right half 
of the colon is largely liquid while that in the 
left half tends to become more and more 
solid, with the result that diverticula in the 
left half more frequently show the presence 
of fecaliths which obstruct drainage and pre- 
‘dispose to the development of inflammatory 
changes. The symptoms of these necessarily 
depend upon their character and extent. With 
acute inflammation in a single diverticulum 
they closely resemble those of appendicitis— 
pain, nausea, and vomiting, localized tender- 
ness and rigidity, and increased leucocyte 
count. If the diverticulum happens to be 
situated in the caecum or ascending colon 
differential diagnosis will be impossible until 
the abdomen is opened; and because of the 
mimicry of appendicitis such cases are almost 
routinely subjected to operation. When the 
lesion is in the left half of the colon a pre- 
operative diagnosis can be more readily made. 
Granting the presence of a diverticulitis one 
of several results may follow; namely, reso- 
lution; perforation with resultant diffuse peri- 
tonitis; abscess; perforation into a surround- 
ing viscus (bladder or intestine); ischiorectal 
abscess; and thickening of the gut wall, meso- 
colic, and surrounding fat so that obstruction 
of varying degrees results. Opinion is divided 
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as to the wisest course to pursue in the pres- 
ence of an acute diverticulitis. Some prefer 
to pursue an expectant plan of treatment until 
complications arise which necessitate surgical 
intervention, i.e., perforation or abscess; 
while others, notably Erdman, advocate im- 
mediate operation, consisting of excision of the 
diverticulum with closure of the opening in 
the intestine or simple drainage as local condi- 
tions warrant. Since diverticula are so fre- 
quently multiple, the removal of one that 
presents acute inflammation affords no im- 
munity to the remaining ones against similar 
changes. Erdman noted a 4 per cent record 
of repeated invasions in a series of 52 acute 
cases treated by operation. 

Perforation into the peritoneal cavity pro- 
duces a diffuse suppurative peritonitis not 
distinguishable from that produced by other 
infectious lesions and demands similar treat- 
ment. The peridiverticulitis, almost uni- 
formly noted, makes this complication a rare 
one. Both in free perforations and in those 
resulting in localized abscess formation at- 
tempts at repair of the perforation are in 
order when local conditions permit. A certain 
proportion of these are successful, while the 
remainder, like those treated with drainage 
alone, result in fistula. The latter are usually 
of small caliber and frequently heal spontane- 
ously. When persistent, secondary closure or 
resection can be done later after subsidence 
of the acute reaction lessens the hazard. The 
subjective symptoms noted in chronic diver- 
ticulitis consist of periodical attacks of diges- 
tive disturbance with abdominal discomfort 
and uneasiness and at times definite pain 
which is usually referred to the site of the 
infected diverticula. Localized soreness and 
tenderness can usually be elicited in the region 
of the diverticulitis and not infrequently a 
mass can be felt. Roentgenological study con- 
stitutes the most important aid in diagnosis, 
not only locating the site of the lesion but 
determining as well the extent of the involve- 
ment. Many of the chronic cases prove self- 
limiting, presenting occasional periods of more 
or less activity with long intervals of qui- 
escence. Such instances require no treatment 
other than supervision of diet with prevention 
of constipation. The oral administration of 
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one of the petroleum preparations and the 
rectal use of oil or other soothing enemata 
will be of help. If spasticity is revealed by 
the X-ray the addition of belladonna or 
stramonium to the above regimen will fre- 
quently suffice to relieve it. 

The complications induced by chronic di- 
verticulitis which demand surgical relief are 
fistule and obstruction. The fistule may 
communicate with the skin, adjacent intestine 
or bladder. The diagnosis of the former is 
self-evident; the entero-intestinal type will 
usually be revealed only at operation, while 
the enterovesical variety is evidenced by vesi- 
cal irritability with the passage of feces and 
gas per urethram. The latter are easily 
demonstrated by cystoscopic examination. 
Operative correction of such fistula may in 
some cases prove relatively easy, in others it 
entails difficult and hazardous procedures. 
The excision of the tract with closure of the 
opening in the bowel is the ideal. In our 
experience, this can, as just stated, be readily 
done in some instances; in others resection 
of the thickened, distorted bowel will be re- 
quired. The enterovesical fistule, if situated 
high up on both the bladder and sigmoid, are 
accessible to manipulation and correction; if, 
however, the opening is located low down in 
both organs, the difficulty of access combined 
with the inflammatory infiltration make its 
correction both difficult and hazardous. In 
such cases we have elected to do a permanent 
colostomy with satisfying results. Obstruction 
may occur in acute diverticulitis as a result of 
infection and cedema; when incomplete it not 
infrequently subsides under the expectant 
plan of treatment mentioned. When com- 
plete an enterostomy proximal to the lesion 
not only meets the immediate indication but 
often permits resolution of the diverticulitis 
to such an extent that no further surgery is 
needed. Chronic obstruction is due to hyper- 
plasia, adhesions and angulation, the so called 
hyperplastic, stenosing type. Resection, where 
general conditions do not contra-indicate its 
employment, is the treatment of choice. As 
with colonic resections for other lesions, expe- 
rience has shown the two-stage operation to be 
the safer procedure. Drainage of the bowel 
proximal to the obstruction allows recession 
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of the inflammatory phenomena at the site 
of the diverticulitis and the upbuilding of the 
patient’s vitality, both of which enhance the 
safety of the second stage. The presence of 
blood in the stool is noted in a small per- 
centage of patients with the obstructive type 
of diverticulitis. That it is not more fre. 
quently present is due to the fact that the 
pathological ‘changes are so largely extramu- 
cosal, being found in the wall of the bowel, 
the mesocolic and surrounding fat. Jones 
quotes Spriggs as stating that bleeding oc. 
curred 3 times in 68 cases of diverticulitis, or 5 
per cent, and Rankin as stating that it oc- 
curred 33 times in 227 cases, or 17 per cent. 
The presence of blood in the stool which can 
be demonstrated with the proctoscope to 
come from above the lower rectum has so 
great a diagnostic value for carcinoma of the 
colon as to make the differential diagnosis 
between carcinoma and diverticulitis at times 
extremely difficult when this symptom is 
present. The X-ray may show one or more 
diverticula and the lesion causing the bleeding 
still be carcinoma. The history, the duration 
of symptoms, the character of defect as re- 
vealed by the X-ray are all of value in reach- 
ing a decision. 

A study of the recent literature indicates 
the incidence of carcinoma developing on 
diverticulitis at from 1.7 to 8 per cent. This 
incidence, together with the difficulty in dis- 
tinguishing between carcinoma and divertic- 
ulitis in the presence of a palpable mass or 
defect revealed by the X-ray, and associated 
with bleeding from above the lower rectum, 
makes early exploration a far safer procedure 
in all such cases than medical regimens which 
involve delay. 
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Discussion 


Davip CHEEVER, Boston: Dr. Abell, in his 
con orehensive paper, has summarized admirably 
the -ssential facts about abnormal pouches or diver- 
tic a as they occur in the alimentary tract from the 
ora! cavity to the anus. In many situations they are 
so uncommon as to be rarely encountered even by 
experienced surgeons, but the possibility of their 
presence should always be borne in mind, to explain 
symptoms or physical findings which are puzzling. 
Meckel’s diverticulum, the congenital remnant of 
the omphalomesenteric duct, is, however, a not 
uncommon cause of symptoms which are included in 
the barbarously ungrammatical phrase ‘‘acute sur- 
gical abdomen,” meaning an acute symptom group 
related to the abdomen and demanding surgical 
interference, whether or not the exact lesion can be 
diagnosticated. It is only necessary for us surgeons 
to remember, if the obvious cause of symptoms is 
not revealed by exploration, that Meckel’s diverticu- 
lum must be searched for and excluded as the pos- 
sible seat of trouble. Moreover, as pointed out by 
Dr. Abell, a peptic ulcer in a diverticulum lined by 
ectopic gastric mucosa is a well recognized cause of 
pain, bleeding, or perforation. Once a lesion of a 
Meckel’s diverticulum is discovered, the course for 
the surgeon to pursue is usually self-evident. 

The multiple acquired diverticula of the colon, 
often largely confined to the sigmoid and descending 
colon, are said to occur in 5 per cent of persons 40 
years of age and over and since they are always 
potential and often actual foci of acute or chronic 
infection, they merit the attention of every physi- 
cian, not as rarities but as frequent sources of serious 
conditions. From a state of complete innocuousness 
they range through symptoms of every grade of 
severity to conditions so grave that they defy the 
surgeon’s skill. Dr. Abell has spoken of simple 
diverticulitis, of slow perforation with adhesions and 
abscess, of fistulous openings into the bladder, or 
other loops of the intestinal canal, of free perfora- 


tion with peritonitis, and finally of chronic inflamma- 
tion with induration and fibrotic thickening which 
ultimately leads to obstruction. Such conditions as 
perforative peritonitis, abscess and fistula demand 
no especial discussion of symptomatology or treat- 
ment, except to emphasize the great advantage of a 
preliminary colostomy in the proximal transverse 
colon, of permanent type, to divert the entire fecal 
current and permit the diseased segment to be put 
at rest and cleansed by through-and-through irriga- 
tion, thus favoring resolution and subsidence of the 
inflammatory process and permitting whatever 
more radical measures seem necessary to be done 
under favorable conditions. 

Especial interest attaches to the chronic obstruc- 
tive forms of the disease. They may closely simu- 
late carcinoma, or indeed be impossible to differen- 
tiate, and their successful treatment demands at 
least as much judgment and operative skill. The 
symptoms include varying degrees of discomfort, 
flatulence, pain referred especially to the lower left 
abdomen, constipation, obstipation, and obstruc 
tion. A mild and intermittent pyrexia and moderate 
leucocytosis may suggest an inflammatory rather 
than a neoplastic origin. Inasmuch as the lesion 
often involves a longer segment of the bowel than 
carcinoma does, a mass is more likely to be pal- 
pable—often sensitive to the touch. A barium enema 
shows a lesion which narrows the lumen—often 
more extensive than carcinoma; the presence of one 
or usually multiple small diverticula in the neigh- 
borhood are suggestive but of course not pathog- 
nomonic, since carcinoma is as likely to affect the 
colon in the 5 per cent of individuals who have 
diverticulosis, as in an equal number of normal per- 
sons. In instances where the inflammatory lesion is 
not too extensive, a peculiar saw-tooth or accordion- 
pleated serration of the barium shadow, due to 
deep and compressed folds of the mucosa, is quite 
characteristic. The finger examining by rectum can- 
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not reach the lesion, unless it is felt through the 
bowel wall as a pelvic mass; the proctoscope, if the 
process be low enough, reveals more or less occlusion 
with oedema and thickening of the wall, but no ulcer- 
ation and no blood. The significance of the presence 
or absence of blood cannot be too strongly empha- 
sized; bleeding is not a symptom of diverticulitis 
since the latter is not an ulcerative process, and if 
blood is noted as coming from a chronic obstructive 
lesion above the anal canal, the overwhelming prob- 
ability is that it is due to carcinoma. On the other 
hand, while it is true that microscopic or chemical 
traces of blood are present in all cases of carcinoma, 
the small scirrhous contracting lesion often shows 
no gross bleeding. The association of carcinoma 
with diverticulosis or diverticulitis is in my opinion 
a pure coincidence. 

The successful treatment of chronic obstructing 
diverticulitis of the sigmoid or descending colon may 
tax all the resources of the surgeon. A proximal 
transverse loop colostomy should be made to rest 
completely the diseased bowel and permit lavage. 
If under this plan the bowel is shown by barium 
enema to recover its normal contour and caliber and 
no complications occur, it may be reasonable to risk 
closure of the colostomy and trust that a bland diet, 
avoidance of constipation, and colonic lavage will 
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prevent recrudescence of the inflammation. Si -h a 
happy event rarely occurs, however, and rese tion 
with restoration of continuity is indicated. The 
surgeon’s personal experience and preference wil 
determine whether this shall be done by sutu e or 
by the Mikulicz procedure; the latter is more « »pli- 
cable here than in carcinoma, since the tenden. y to 
skimpy resection is of less account and there cin be 
no grafting of the disease into the wound. Thi fre- 
quent necessity of dealing with adhesions and «om- 
plications, and the danger of spreading an already 
existing infection make these operations both difi- 
cult and hazardous, and both patient and surgeon 
may have to be satisfied with, and thankful for, a 
permanent colostomy. A word must be added about 
patients with early stages or moderate degrees of 
diverticulitis. A bland diet, mineral oil to keep the 
stools soft, and colonic lavage will cause resolution 
of the process and enable the patient to carry on, in 
the majority of cases, but both physician and patient 
should know that a potentially dangerous process is 
merely being kept under control, and that a recrudes- 
cence should have the benefit of a surgeon’s opinion. 

In conclusion I wish to congratulate Dr. Abell on 
his interesting presentation of a very important 
subject—a presentation which bears the authority 
of very wide experience. 
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THE REPAIR OF DEFECTS RESULTING FROM FULL THICKNESS 


LOSS OF SKIN 


FROM BURNS! 


JA) ©S BARRETT BROWN, M.D., F.A.C.S., anp VILRAY P. BLAIR, M.D., F.A.C.S., St. Louis, Missouri 


From the Department of Surgery, Washington University School of Medicine 


burn destroys a large area of the full 
ckness of the skin, the result is an open 
und. Unless there is early replacement 
skin, healing will occur by contractures 
ent tissues and by “‘scar”’ epithelium or 
ient healing may never occur (Fig. 14). 
restoration of surface losses and repair 
ractures in patients appear complex in 
instances, but from a study of the re- 
ents of treatment in a fairly large 
of patients, we have outlined the essen- 
tial; ints of care that have usually proved of 
bene ¢ for these patients. 

Fist. The general care is of primary im- 
port: ice and includes the exercise of patience 
and ventleness, and interest in the patient’s 
welfare, by all who come in contact with him. 
The patient should be kept free from pain and 
from objectionable restraints; sedatives should 
be used carefully, and interest in surroundings 
should be developed, especially when the pa- 
tients are children (Figs. 2D, 3C). Nutrition 
must be kept up, and transfusions may be re- 
quired frequently. 

Second. The local care of the open wounds 
has for its object the cleaning up of the areas 
as quickly as possible so that the lost surface 
may be restored with skin grafts before damag- 
ing contractures have occurred. Surgical drain- 
age is best accomplished by the use of saline 
dressings or by the continual saline bath for 1 
to 3 hours a day followed by dry heat or fur- 
ther wet dressings (Figs. 1C and 3C). Many 
antiseptics (common and proprietary) and 


[ 


of k 


of c 
man 
quit 
grol 


) gentian violet have been used, but at present 


we rely on Dakin’s solution if anything other 
than saline is thought necessary. 
The use of a firm pressure dressing that is 


i kept moist by irrigation, combined with eleva- 
» tion, may be of great advantage for lesions of 
» the extremities; marked improvement may be 


noted within 48 hours (Figs. 1, 3, and 10). 
Pain should be kept down to a minimum 


, when the dressings are removed. They may 


‘Presented by James Barrett Brown before the Clinical Congress of the American College of Surgeons, Boston, October rs=t9, 1934. 


be soaked off gradually in a bath, and it is im- 
portant that some protector shall have been 
used next to the wound to prevent the granu- 
lations from growing up through the meshes. 
For this, old linen, perforated cellophane-like 
material, or very fine mesh gauze is usually 
satisfactory so that dressings can be removed 
even from children with a minimum of discom- 
fort. When cellulitis is controlled, grease 
dressings (xeroform, zinc oxide, or scarlet red) 
on fine gauze or linen can be used; these allow 
the patient greater freedom, but they are not 
used for several days immediately preceding 
operation. Gentle mechanical cleansing of 
wounds daily is important, but care should be 
taken not to disturb epithelization. 

Surgical drainage and pressure dressings 
usually result in wounds with bright red, firm 
granulations, free from surrounding cellulitis. 
Bacteriological studies have shown that it is 
probably easier to get sterile cultures from 
small wounds than from very large open areas. 
We have repeatedly grafted wounds when 
from the appearance of the granulations we 
have thought them to be ready, and we have 
had successful takes, with a minimum amount 
of cellulitis, when pre-operative cultures have 
shown multiple organisms. A thorough Carrel- 
Dakin technique is undoubtedly an advantage 
but it cannot replace careful evaluation of the 
general condition of the patient and of the 
gross appearance of the granulations and sur- 
rounding tissues. 

Another important result from the use of 
the saline bath for badly burned patients is 
that ordinary secondary contractures will have 
been straightened out by the voluntary effort 
of the patient without the use of traction or re- 
straints. Most patients are extremely grateful 
for the bath and realize their first comfort in 
it, and we believe that it has occasionally been 
a life-saving measure. There may be a bad 
reaction to it, however, and there is frequently 
an elevation of temperature. If any of these 
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Fig. 1. A, Complete circular burns of both legs with a 
oo degree flexion deformity of the knees several months 
after the burn. B, Legs shown after a few weeks of daily 
saline baths. The granulations are clean, there is no sur- 
rounding cellulitis, the flexion deformity has been com- 
pletely overcome and the legs are ready for operation. 
C, Patient in daily saline bath. General health much im- 
proved, and he has completely overcome the flexion de- 
formity by active movement without splints or traction of 
any kind. 


B 





bad effects are too severe the bath may be 
omitted. 

When out of the bath patients can be kept 
comfortably warm in a covered bed with or 
without dressings. This allows the patient 
free movement and makes nursing care easier 
(Fig. 2D). 

Third. If large areas are to be covered, it is 
necessary to develop a method of obtaining 
free skin grafts of suitable thickness in large 
amounts, cutting them rapidly and insuring 
prompt healing of the area from which the 
grafts are taken. 

The graft that we have found most ap) 
ble over open wounds is one that includes 
one-half to three-fourths of the thickn: 
the skin. For convenience we have calle 
a thick split skin graft to differentiate it 
a full thickness graft and from an ( 
Thiersch graft that usually includes 
more than the epidermis. It might be ca 
thick Ollier-Thiersch graft (Fig. 4). 

By using a sharp knife 18 centimeters 
very large grafts may be cut rapidly, an 


slica- 
from 
3s ol 
this 
rom 
lier- 
ittle 
eda 


ong, 


the 








i capes 


oe ae 


ee on aan 


nA ARA CE RAE Asi Bi St 


mney ee 














j be 


kept 
h or 
ient 
isier 


it is 
ning 
arge 
ring 


the 


lica- 
rom 
‘S ol 
this 
rom 
lier- 
ittle 
eda 


ong, 


the 





1 aE CER RI 





Rae SAREE 





baksiniaett scent 








Stn ARES es 





SRR RR Ds takes Rie el to as i yates AER NE chime 


a aes 


ESTE, 


BROWN AND BLAIR: REPAIR OF BURN DEFECTS 381 





Fig. 1. 
of two operations. Note complete healing of donor sites of split grafts on back, buttocks, 
abdomen, and thighs. 


larger they are the more easily they may be 
applied; grafts up to 18 by 5 inches may be 
obtained from suitable thighs. The suction 
retractor described in 1929 is used routinely; 
with it fairly large grafts may be cut even from 
the abdomen (Fig. 5). 

These grafts are applied to the area after 
granulations have been carefully and smoothly 
shaved off or after any contractures have been 
fully opened by dissection, or scar tissue has 
been excised. They are held firmly in place 
with horsehair sutures all around and multiple 
mattressing sutures over the surface. Many 
stab holes are made through the graft to pro- 
vide for drainage. It is important to note that 
the removal of granulations causes a good deal 
of bleeding and that over large areas it must 
be very carefully done, or even omitted if the 
patient cannot stand the added bleeding. It 
is a help in preserving blood to have an 
assistant hold compresses over an area as the 
following one is being denuded. 

The donor areas require careful dressing 
with a fine mesh gauze impregnated with a 
thick ointment (xeroform, scarlet red, or zinc 
oxide) and held firmly in place. Healing is 
usually complete in ro to 15 days; and we have 


D, Patient completely healed at time of discharge 3 weeks after the last 


on occasion cut three ‘‘crops” of grafts from 
the same donor area (Figs. 1, 3, 9, and 10). 


At present autografts are used entirely for these 
repairs. By using the split grafts wherever possible, 
the donor areas are preserved fairly well, and one is 
usually able to find skin enough to make acceptable 
repairs. 

Fresh homografts are used very rarely and only 
when it is thought that the patient cannot stand a 
long operative procedure and when there is no sign 
of spontaneous epithelization. Homografts will 
usually take satisfactorily, but, in our experience, 
are always absorbed within 3 weeks. However, the 
few days respite that the patient receives while these 
grafts are in place may actually be a turning point in 
his recovery and there may be an increased spon- 
taneous epithelization. The use of delayed homo- 
grafts stored in the patient’s serum and in saline is 
being investigated. It is possible to use successfully 
autografts that have been stored for several days, but 
this fact is not very important clinically, especially 
when dealing with split grafts, for they can be cut 
rapidly and add but little time to the operation. 

In some areas, mainly about the face, the split 
grafts are applied as “‘stent’’ grafts, either a wax or 
gauze or sponge form being used over the graft 
which is held in place with mattress sutures from 
side to side. 


Fourth. The care of the grafted area re- 
quires a simplified method of applying a pres- 
sure dressing and of keeping it moist if neces- 
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sary. If the wound has been originally quite 
dirty and refractory to treatment before oper- 
ation, or if there are any reasons to fear a de- 
gree of infection that might damage the graft, 
a wet saline dressing with irrigation tubes in- 
corporated in it is put on and pressure is ob- 
tained over the area with sea sponges bound 
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Fig. 2. A, Widespread body Jy 
burn cleaned up in saline bath 
with healing to point shown in 
B in 6 weeks. C, Complete 
function and permanent bear- 
ing surface obtained in 
operations by release of con 
tracture and application of 
thick split grafts. D, Patient 
shown in a covered and heated 
bed without dressing and with- 
out restraints or splints of any 
kind. Active motion is encour- 
aged and secondary contrac- 
tures are limited and with early 
surface restoration function is 
usually complete. The baby 
below is shown to illustrate a 
useless and dangerous method 
of fixation. 
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on firmly with heavy gauze rolls. The © ress- fr 
ings are kept constantly moist for 4 lays tl 
at which time the first dressing is change |. t 
If the area is quite free from contamina 10n, c 

a sponge pressure dressing is applied w tha : 
few layers of grease gauze over the graft ( ‘igs. t 
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6 and 7). 
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Fig. 3. A, Complete circular loss of skin of thigh and 
superficial burn of hand with secondary contractures and 
joint fixation. B, One month after discharge. There has 
been total and permanent restoration of the surface with 
thick split skin grafts with complete function in two opera- 
tions. During the period of preparation, implantation 
grafts, fresh homografts and delayed homografts were used 
in attempts to stimulate wound healing. Note healing of 
donor areas on other leg. C, The saline bath in this instance 
was an invaluable aid in reclaiming the patient mentally 
and in preparing the wound for grafting. There has been 
much accomplished with occupational and physical therapy 
of the crippled left hand. 
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Fig. 4. Thickness of skin grafts. All three grafts cut 
from the same area from a single patient and photographed 
under the same magnification. A, Average Ollier-Thiersch Fig. 5. A, Technique of cutting graft. The skin is lightly 
thickness. Most texts state that the skin is taken through greased with vaseline, the knife is gotten very sharp and a 
. | the papillary layer, but even the thinnest ones usually in- good strong suction is supplied by the pump and delivered 
ion, J} clude some derma. B, A thick split or thick Ollier-Thiersch to the suction retractor through the tube. The assistant 
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ha graft. The thickness shown here is greater than generally makes countertraction with the soap dish. B, Grafts as 
alin used. It can be roughly graduated between one-third and _ large as necessary or as the thigh will supply are taken. 
igs. three-fourths of the full thickness. C, Full thickness graft, The graft is shown spread out on the table and should al- 
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not quite all of which is gotten in the field of magnification. | ways be clamped immediately to the cover to prevent loss. 
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Fig. 6. A, Complete burn of neck with wide open-bite of 
lower jaw resulting from traction on the jaw by scars. 
B, Sponge pressure dressing after first operation. C, The 
deformity has been released and the entire front of the 
neck covered with thick split grafts; shown here at time of 
first dressing. The sponges have made an accurate cast of 
the area. D, Final result with complete function and com- 
plete spontaneous correction of the open-bite. The contour 
and smoothness have been effected by putting in a wide full 
thickness graft directly across the front of the neck. The 
helix of the right ear has also been restored. 

Fig. 7. A, Growth of arm to side from wide skin loss over 
arm, chest, axilla, and both axillary folds. B, Fixation of 
dressing after application of thick split grafts. A quilted 
bed pad is incorporated over the sponge pressure dressing 
and held with gauze rolls and adhesive. C, First dressing 
after operation showing the sea sponges as they have be- 
come molded in place. D, Complete release of the arm has 
been obtained and a full “take” of the thick split grafts is 
shown; one operation. Incision extends from anterior 


(Figs. 7 and 8 on opposite” page.) 
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superior spine over flank, chest, axilla and half way down 
arm. Although none of ‘the scarred surface was removed, 
it can be seen that the only skin flaps available for closing 
were small ones over the flank. The triangular insert of 
skin over the arm is to be noted as important in relaxation. 
E, Complete function apparent, but close observation 
shows very tight, heavy scar over hip that makes a general 
tightness and some hindrance to activity. F, The la: of 
sufficient skin surface has been corrected in one opera ion; 
this has been accomplished by simply opening the scar 
and dissecting the edges back without sacrificing any sur- 
face, and then covering the defect with thick split gr ts, 
as shown. 

Fig. 8. A, Deep sinus in scar heavily contamin. ‘ed. 
Wide open-bite of lower jaw. B, Result of prelimi ary 
opening of sinus and complete release of the defor: ity. 
C, Result of application of split grafts in two operat ons. 
Final restoration of contour and smoothness to be gi ten 
with a full thickness graft across the front of the neck sin 
Figure 6. 
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Fig. 8. 
(Legends on opposite page.) 
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Fig. 9. A, Complete fixation of leg to thigh one year 
after burn. B, Restoration, complete and permanent, after 
6 months with thick split grafts. The leg was opened at 
first operation to within 15 degrees of complete extension. 
The remainder was accomplished by direct skeletal traction 
applied by Dr. C. H. Crego. The defect was then covered 


Over many years’ observation we have 
proved in our own minds the superiority of 
the sea sponge as a medium for obtaining 
pressure over skin grafts and have preferred 
to develop its use on a simplified plan rather 
than search further for substitutes. That the 
pressure be applied and maintained is the 


with split grafts in two operations. Note healing of 
areas on opposite thigh and abdomen. C, Note tria 
insert of graft in thigh; this is shown because of its 

tance in relaxation. D, This photograph which was 
2 years later shows that there is complete function 

foot drop. 


principle, however, and if it is effected 
medium other than a sea sponge, the o 
has been accomplished. 

Fifth. In the repair of late burn con 
tures, free skin grafts can be used extens 
and give permanent bearing surfaces in 1 
instances. They often may be substitute 
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dious, laborious use of pedicle flaps that 
ire multiple operations. 

f there are sinuses extending down into 
r olds, that harbor organisms detrimental 
|e chance of “‘take” of a skin graft, a pre- 

iry opening is done, and sometimes a 

ypen wound is produced. In the grafting 

contaminated open wounds, we use the 
split graft rather than a full thickness 
because of the greater assurance of its 

in such a field (Fig. 8). 

the late contraction is healed so that a 

operation can be done, then the use of a 

nickness graft can much more safely be 

taken; but even here, in many instances, 
lit graft can be used satisfactorily and 
even be required if the area to be grafted 
large that the necessary amount of full- 

ness skin cannot be sacrificed (Figs. 7 

)). 
e patient in the series has had 178 square 
inches of skin transferred at one time and 48 
square inches at another (221 square inches 
total or 1,381 square centimeters). 

In repairing healed contractures all sur- 
rounding skin possible is, of course, utilized. 
If there is dense scarring with marked con- 
tracture, it is seldom that flaps can be turned 
in from the surrounding area, the entire mo- 


Fig. 10. A, Hand shown 2 weeks after a mangle burn. 
B, Two days later after saline soaks, saline jelly dressing, 
and gentle débridement. 


bilization being one of dissection and release 
of binding scars. In old cases in which the 
scar has been drawn out into a web and there 
is little or no deformity, it is occasionally pos- 
sible to effect the repair by using the web it- 
self. This is commonly called a “Z’’ or re- 
versed “Z’’ plastic; however, the openings 
seldom actually resemble a “Z” and the main 
point to remember is that the two surfaces of 


Fig. 10. C, One month later after application of split graft. Patient able to work 
one week later. D, Four months later showing permanent bearing surface. 
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Fig. 11. A, Late deformity from wide skin loss. In m )st th 
cases it is difficult to learn from the history whether or ot 
the tendons have been lost. B and C, Complete restorat on to 
in one operation with a full thickness graft, 1 month a :er of 
operation. = 

Fig. 12. A, Deformity of neck and face from burn ¢ ar we 
that extends from arm across axilla and that has pu’ ed co 
skin normally under the jaw clear down to the clavi le 
B, Correction of deformity with one full thickness graf: let 
in low down. Surface unevenness left for later correct on. m 
C, Completed correction with full thickness grafts done in 
two stages to avoid injury to lower branch of seventh ne: ve. 


Fig. 13. A, Burn of scalp from beauty parlor combs. In rt 
this region scar epithelium is slow to form and usually gives de 
an unsatisfactory bearing surface with marked tendency J val 
to repeated ulceration. B, Restoration done in one opera- ex 


tion with a single large split graft. 
Fig. 14. Failure of healing over 19 months’ period. m 
There is a complete failure of spread of epithelium grossly 


. : sos . su 

and microscopically, but activity is evidenced by a marked Mi 

piling up of dead cells. This patient was burned 19 months “ 

before, had been in bed the entire time and had spent ar 

$1200.00 on one single proprietary ointment recommended fil 
for the treatment of burns. He was treated as the patient 
in Figure 1 with restoration of the open areas on both legs 

in two operations. at 
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the web are saved and fitted across each other 
to obliterate the web. In many cases the use 
of .djacent flaps or the two surfaces of the 
we may be combined with free skin grafts to 
co\ -r remaining open areas. Scar flaps should 
no be too large because their blood supply 
m: » be extremely uncertain (Fig. 7). 

1 some patients who have healing after 
ve v widespread burns, there may be no actual 
de \rmity but a general tightness of an area 
wi 1 perhaps some limitation of motion of an 
ex emity. These patients frequently need 
m: ‘e skin surface, and a release of the general 
su ace tension is effected by simply opening 
ac: ss the tightest portion of the contracted 
ar: i, allowing the edges to retract, and then 
fill 1g in the open area with split grafts (Fig. 7). 

. ixth. Burns of the hands deserve special 
ati ntion because every effort should be put 
for'h to prevent the deep infection that will so 
rapidly fix tendons and joints and produce de- 
formities that may never be overcome. For 
deep losses, the first treatment should be ac- 
tive surgical drainage; active movement should 
be encouraged, the fingers should be dressed 
apart, and the whole hand kept in position of 
function. The average burn should be ready 
for grafting in 3 weeks, if tendons have not 


been exposed, and, frequently, the single appli- 
cation of a split graft may be all that is neces- 
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sary. If there has been an extensive deep burn, 
as soon as sloughed tendons are separated and 
the granulations are clean, it is often advisable 
to “dress” the wound with a thick split graft 
so that healing may stimulate activity and 
joint fixation may be limited; then later any 
necessary thicker repair can be done (Figs. 10 
and 11). 

Seventh. The rehabilitation of the patient’s 
activities should be started early, if possible 
even before surgical restoration is started 
(Fig. 3C). Children usually take care of this 
themselves but guidance in physical and occu- 
pational therapy is always beneficial. Burned 
hands may require special effort and the use of 
splints, as notably advocated by Kanavel, 
Koch, and Mason. In all the working con- 
tacts with patients, a firmness of purpose 
should be maintained that will tend to keep 
the patient’s morale on the highest possible 
level. 
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LIVING GRAFTS OF THYROID AND PARATHYROID GLANDS! 


HARVEY B. STONE, M.D., F.A.C.S., JAMES C. OWINGS, M.D., ann GEORGE O. GEY, M.D., Battmo:£ 


stride forward in the treatment of dis- 

orders due to deficiency in function of 
the glands of internal secretion. As a result of 
the discovery of active chemical substances 
derived from the glands—thyroxin, parathor- 
mone, cortin, etc.—the therapy of myxcedema, 
tetany, and Addison’s disease has been given 
a measure of accuracy and directness entirely 
new. These brilliant achievements of bio- 
logical chemistry make it possible to supply 
from without the necessary substances that 
the body should produce for itself. The obvi- 
ous next step in the conquest of these defi- 
ciency diseases is to restore to the body this 
power of producing its own needed substances; 
in other words, to graft into it a living, func- 
tioning gland to replace the one that has 
failed. It is the purpose of this paper to report 
in brief our work in this field, more extensive 
details having been published: elsewhere.’ 

After several years of laboratory and clinical 
studies, which began discouragingly enough 
but yielded increasingly promising results as 
time went on, we feel justified in saying with- 
out reserve that we believe successful func- 
tioning grafts of thyroid and parathyroid tis- 
sue can be made from one dog to another, and 
from one human being to another. As evi- 
dence of this we submit illustrations (Figs. 1 
to 6) showing photomicrographs of tissue re- 
moved for study at intervals of 4 weeks to 
nearly '%4 year after cross-grafting. It is clear 
that this tissue is living, healthy, and appar- 
ently functioning. In further evidence we sub- 
mit the reports on a number of human cases 
in which there is reason to believe that cross- 
grafts have been successful. 

Case 1. Graft of human parathyroid tissue into 
patient with profound typical tetany, following 
thyroidectomy 18 months previously, which was 
getting worse in spite of treatment. It is now over 
a year and a half since the graft was done. This 
patient is clinically well, has passed through normal 


labor successfully since the graft operation, and has 
had a return to normal of her blood chemistry. 


sk: last few years have marked a great 


2 Ann. Surg., 1934, 59: Oct. 


CasE 2. Graft of human parathyroid tissue nto 
patient with spontaneous tetany, typical and severe, 
This case also has been completely successful ciini- 
cally for a period of a year and a quarter, with return 
of the patient’s blood chemistry to normal. 

CasE 3. Graft of human parathyroid tissue into 
patient with postoperative tetany of severe grade. 
Duration of time since grafting about 5 months. 
Patient much better, blood chemistry approaching 
normal. Graft apparently successful and growing. 


There have been 2 other grafts of para- 
thyroid tissue, 1 for postoperative tetany and 
1 for spontaneous tetany. In the latter case 
there was some doubt of the diagnosis. The 
patient was not benefited by the graft and it 
has not been repeated. In the first of these 2 
cases a graft was apparently unsuccessful after 
3 months, so that a second graft has been 
done. It is too soon to say whether this second 
graft, now about 6 weeks old, will succeed. 


Case 4. Graft of human thyroid tissue for myx- 
cedema after thyroidectomy. This patient has re- 
ceived grafts 3 times, some weeks apart, as much 
more thyroid substance is required for health than 
in the case of parathyroid grafts. He has improved 
clinically, has lost 11 pounds in weight, can work and 
feel well on a fraction of the dose of thyroid extract 
formerly required, has a higher basal metabolic rate, 
and is regarded as a partial success. We hope that 
with the growth of the grafts in time this success 
may become complete. 


We have also grafted thryoid tissue into 
several children and one adult for conditions 
of a complicated nature, part of which was 
apparently due to deficient thyroid secretion, 
but in none of these cases do we feel that we 
can claim success for the graft. It is perhaps 
unnecessary to point out that no type or 
method of grafting can reasonably be expe: ted 
to yield 100 per cent successful results, but the 
evidence herewith submitted from both .ini- 
mal and human cases seems to us convin: ing 
that our method has proved that cross-gr ift- 
ing of these two endocrine tissues can be nd 
has been accomplished. 

As to the method itself, the details of w) ich 
have been published elsewhere, it may be 


‘Presented before the Clinical Congress of the American College of Surgeons, Boston, October 15-10, 1934. 
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Fig.1. Thyroid cross-graft in dog, 22 days old, low power. 


described briefly as follows: Under strict sur- 
gical asepsis throughout, tissue is removed 
irom the donor, minced carefully into tiny 
iragments, 1 to 1.5 millimeters in diameter, 
and planted on a coagulated medium such as 
is used for tissue culture. After a day or two 
of observation to insure that the cultures are 
alive and not contaminated, they are trans- 
ferred to new medium containing serum and 
pla ma derived from the intended recipient of 
the graft. On this medium they are grown 
for a period of 2 to 4 weeks, being transferred 
to fresh medium as often as seems desirable. 
When ready for grafting, a small incision is 
made through the skin of the recipient, at the 


OF THYROID AND PARATHYROID — 301 


Fig. 2. Thyroid cross-graft in dog, 44 days old, low power. 


axilla or groin, and a pocket pushed open by 
blunt dissection in the areolar tissue near the 
large blood vessels. The various fragments of 
graft are picked up on a pipette containing 
salt solution, squirted into the pocket, and 
the small incision sutured. If the grafts take, 
they grow slowly in size and after a number 
of weeks or months restore the physiology of 
the recipient to normal. This technique at 
present being used represents a development 
from many experiments in different directions 
and on many aspects of the general problem, 
often resulting in failure, but leading on to 
better ways of attaining the object. It is, of 
course, subject to further improvement and 





power. 


development. During this study we have 
come to analyze the general problem into 
various component parts, which seem to us 
essential to its satisfactory understanding. As 
these factors are pertinent to the whole matter 
of cross-grafting, we present them in outline. 
They not only have direct importance for the 
success of the specific work herewith discussed, 
but are of general biological bearing as well. 


First there is the choice of a proper site at 
which to plant the graft. This is by no means 
the unimportant matter that it may seem at 
first sight, and many experiments have led to 
the following summary of the qualities neces- 


sary for the locus of the graft. It must be 
close to blood vessels, so that a new blood 
supply may develop into it rapidly, but the 
tissue should not be highly vascularized with 
a rich net-work of capillaries, as hematoma 
formation may spoil the taking of the graft. 
There should be no confining structure like 
the capsule of a solid organ or the sheath of 
a muscle, that might by pressure interfere with 
the growth of the graft. Naturally, the site 
of the graft should not be a vital or important 
organ that might be damaged by placing the 
graft in it, and equally naturally it should be 
easy of access without difficult or dangerous 
surgery. All of these conditions are met by 
the areolar tissues of the axilla or groin. 
The physical form of the graft itself is a 
factor of importance. Since the graft must be 
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Fig. 6. Thyroid cross-graft in dog, 148 days old, high 
power. 


nourished by processes of osmosis and diffu- 
sion during the interval before the ingrowth 
of new blood vessels, only cells that are 
accessible to these processes can be expected 
to survive. That means that large or thick 
pieces of tissue will suffer necrosis in the cen- 
ter, and it follows that only tiny fragments, 
or the spread-out sheets of cells that form in 
tissue cultures, offer favorable conditions for 
survival. No doubt many of the failures re- 
ported in previous attempts at cross-gra(ting 
were due at least in part to the use of larger 
grafts. 

General experience with cross-grafting in 
the past has shown that there is incompatibil- 
ity of a chemical nature between the host and 
the graft. So widely is this recognized that 
the view has prevailed widely that cross- 
grafting was impossible. It was to combat 
this difficulty that the method of growing the 
graft in culture medium made from the ‘luids 
of the host, as a preliminary to implant tion. 
was devised in the hope that the cells o: the 
graft might thereby become adapted to ome 
extent to the chemical environment in vy hich 
they were to be placed. We believe tha’ this 
purpose has been accomplished. We are sure. 
at least, that our success in animal e> veti- 
ments did not begin until we adopted this 
method. 

There are several other factors less ea y to 
define than the foregoing that no doubt olay 
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in the success of cross-grafting. Young 
has a greater “growth potential’’—a 
of unscientific vagueness but clear 
i meaning—than old tissue, and when- 


 ossible should be used as the source of 


iit. Also, the recipient is in better con- 
to support and foster the graft if in 
| good health than if suffering from a 
- of disorders in addition to the specific 
deficiency for which the graft is done. 
there is the question as to whether a 
can be expected to survive unless the 
as a physiological need for it. Halsted 
ted that such a deficiency was necessary 
» success of the graft and this idea has 
referred to as “Halsted’s law of defi- 

It is perhaps unnecessary to state 
omplete surgical cleanliness and avoid- 
if infection is essential to the success of 
ocedure. 


LIVING GRAFTS 
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It will be seen that experimental attack 
upon the problem of cross-grafting and analy- 
sis of the difficulties presented have led to the 
recognition and understanding of some of the 
conditions that are essential for success. No 
doubt further study will extend our knowledge 
and increase our mastery of this important 
field. The successful growth of mammalian 
tissue derived from one animal in the body 
of another, for an indefinite period of time and 
with preservation of physiological function, is 
a matter of wide biological interest. Its prac- 
tical implication in the field of medicine and 
therapeutics need only be suggested. Whether 
other endocrine tissues can be successfully 
transplanted by this or some similar method 
we cannot say. We do feel safe in saying that 
cross-grafting of thyroid and parathyroid tis- 
sues has been accomplished, both experi- 
mentally and clinically. 
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STATISTICAL STUDY 


OF DISEASES 


OF THE CSOPHAGUS'! 


A S. MACMILLAN, M.D., Boston, MassAcHUSETTS 


of every 161 who have been admitted to 

the Out-Patient Department of the Mas- 
sachusetts General Hospital, have come be- 
cause of dysphagia or some other symptom 
relative to the passage of food from the mouth 
to the stomach. 

A study of these cases should give a rea- 
sonably accurate idea of the relative frequency 
of the various causes of difficulty in swallow- 
ing. 

The entire series of cases was studied from 
the clinical, roentgenographic, and endoscopic 
standpoint. 

No demonstrable lesion could be found in 
143 patients, or less than 10 per cent of the 
1,600 patients seeking relief for dysphagia. 


|: the past 10 years, 1,600 patients, or 1 


METHOD OF X-RAY EXAMINATION 


The type of examination varies with the 
lesion suspected. It is not sufficient to give 
the patient barium to swallow and merely 
observe the patency of the food passage. The 
reaction of the muscles of deglutition, the 
tonicity of the oesophagus, the activity of 
peristalsis, and the presence of stasis must all 
be noted. 

If we are to pick up the early changes in the 
wall of the cesophagus before the lesion is 
extensive enough to produce obstruction, a 
very careful examination is necessary. 

The procedure we have found most satis- 
factory is first to fluoroscope the patient while 
he drinks a thin barium mixture. If this is 
negative a heavy, thick paste is given which 
travels slowly enough for the entire oesophageal 
wall to be examined. The patient is fluoro- 
scoped, while drinking the barium mixtures, in 
both the erect and prone positions. If these 
show nothing the patient is again given the 
thin barium mixture and after the bulk of the 
bolus has passed into the stomach a film is 
taken with the patient in the right oblique 
position. 

If the cesophagus is normal, thin lines will 
be seen on the film which indicate the normal 


mucosal folds (Fig. 1). If the esophagus does 
not properly collapse upon itself, interrup. 
tions or widenings of these folds may be noted. 
This method was first described by Schatzki 
in his work on the delineation of the mucosa 
of the cesophagus, in which he was able to show 
varices, small ulcerations, and infiltrations 
which are entirely lost if the lumen is filled 
with barium. 


FOREIGN BODIES 


The trauma caused by the lodgement or 
passage of a foreign body through the pharynx 
or cesophagus is a very frequent cause o/ 
dysphagia. Foreign bodies were found to be 
present in 183, or 30 per cent, of all those who 
were referred as suspicious. This is one 
cesophageal condition more common in the 
first decade of life (Fig. 2). 

Considerably over go per cent of foreign 
bodies lodge in the pyriform sinuses or upper 
third of the cesophagus. 

Because the majority of foreign bodies lodge 
in the upper portion of the cesophagus, our 
routine procedure is to take a film of the neck 
in the lateral position before the patient is 
given any barium (Fig. 3). This will reveal 
the presence of foreign bodies which usually 
are considered non-opaque, such as chicken 
bones and fish bones. On the lateral view, in 
the average sized patient, the oesophagus and 
pericesophageal structures measure about one- 
half the width of the trachea. 

If the foreign body is not located on the 
lateral view, a search must be made for it with 
the aid of a heavy barium paste, for if present 
the barium will adhere to it and will not be 
washed off by subsequent swallowing of water. 

We were able to locate all of the foreign 
bodies in our cases by either the plat» or 
fluoroscopic method. 

If there is cedema and scarification 0: the 
mucous membrane from trauma in the pas sage 
of the foreign body, there will be delay ii the 
transit of the barium and a variation fron the 
normal mucosal pattern, but one or two s val- 


'Presented in the symposium on “The Esophagus” before the Clinical Congress of the American College of Surgeons, Boston, October 15-10 1934: 
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_ Fig. 1. Roentgenogram showing barium in the mucosal 
folds of the normal cesophagus—fine sharp lines parallel. 


lows of water will wash off the barium from 
any such area of abrasion. 

When fluoroscopic examination was nega- 
tive and there were clinical symptoms sugges- 
tive of the presence of a foreign body, pre-oral 
examination was carried out which showed 
that the continued irritation was due to 
trauma or infection at the site of trauma. 

The types of foreign bodies found in these 
cases, were, in order of their occurrence: 
chicken bones, fish bones, open safety-pins, 
small lead toys, pieces of wood, glass, and a 
variety of hardware. 


CANCER 


| Of the remaining 878 patients in this series, 

» complaining of dysphagia from some cause 
other than the swallowing of a foreign body, 
350, Or 40 per cent, were due to malignancy. 
(Table I.) 

The ages ranged from 30 to 78 years, the 
greatest number being in the seventh decade 
(Fig. 4). Men predominate over women 6 to 1. 

In this series, malignancy occurred in the 
oesophagus as follows: upper third, 124 cases; 
middle third, 103 cases; lower third, 132 cases. 
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Fig. 2. Graph showing the age incidence of foreign 
bodies in the cesophagus. 


Postcricoid lesions are included in the up- 
per third group. These figures are at variance 
with percentage of occurrences found by other 
observers. 

Where specimens of carcinoma were taken, 
the types were as follows: epidermoid type, 
152 cases; adenocarcinoma, 28 cases; non- 
classified, 18 cases. 

The majority of patients gave dysphagia 
and not pain as the initial symptom. Pain is 
apt to be the first symptom, however, if the 
lesion arises from the deeper layers of the 
mucosa and causes mediastinal growth rather 
than extensive obstruction of the lumen. 

The incidence of cancer of the cesophagus is 
low compared with its occurrence in other 
parts of the body. U.S. Vital Statistics show 
it to be responsible for 112 per cent of all of 
the deaths from cancer (Table II.). Watson, 
at the Memorial Hospital in New York, re- 
ports 2.5 per cent. Abel reports cancer of the 
cesophagus responsible for 5 per cent of all 
cancer deaths. 

Cancer of the cesophagus has been well 
termed the most melancholy chapter in medi- 
cine. It is unfortunate that the average dura- 
tion of symptoms in patients found to have 
cancer is over 5 months before seeking relief, 
for by this time they are well beyond any hope 
of surgical removal or cure by radiation treat- 
ment. The only encouraging feature of the 
matter is that less than half of the patients 
complaining of difficulty in swallowing, in the 
cancer age, have the disease. The other half 
for the most part, i.e., those who do not have 
cancer, are completely cured or greatly re- 
lieved by surgical or medical measures. 
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Fig. 3. Lateral view of the neck showing fish bone 
opposite the fifth and sixth cervical vertebre with con- 
siderable reaction in the soft tissues about the upper end 
of the cesophagus. 


From a roentgenological standpoint the 
lesion is easily differentiated from other lesions 
by the irregularity of the wall of the cesopha- 
gus, the tortuous central opening, and the 
tumor mass with little or no dilatation of the 
lumen above the obstruction (Fig. 5). 


NON-MALIGNANT STRICTURES 


The cesophagus is a muscular membranous 
tube, and any lesion which affects either its 
mucous membrane lining or the normal elas- 
ticity of the muscle layer will produce a nar- 
rowing of the viscus. 

Mosher has shown that the musculature of 
the cesophagus is affected very often in sys- 


TABLE I.—RELATIVE FREQUENCY OF THE LE- 
SIONS IN 878 PATIENTS WITH PHARYNGEAL 
OR (ESOPHAGEAL LESIONS 


Per cent 
ee ee 40 
Fibrosis lower end. . . Ae eee 15 
Webs. . oe 13 
Fibrosis upper third... . 2 ae II 
4. ee 6 


Pulsion pouches 
Extrinsic causes 
Uleers...... 
Traction pouches. . 
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Fig. 4. Graph showing the age incidence of cancer in 
350 patients. 


temic diseases in which the symptoms point- 
ing to the involvements of the cesophageal 
musculature are not recognized or are masked 
by more severe symptoms elsewhere in the 
body. 

No part of the cesophageal muscle is exempt 
from infection although the upper third and 
the lower end are affected more often than the 
mid portion. 

When the musculature at the lower end is 
involved and an infiltration results, with sub- 
sequent fibrosis of the circular or longitudinal 
muscle layer, the cesophagus becomes dilated 
and elongated above the point of fibrosis. At 
the same time there is a clinical picture of 
marked dysphagia. Mikulicz in 1882 made 
the first cesophagoscopic examination of this 
condition, which he attributed to a spasm ol 
the cardia, for which he originated the term 
“cardiospasm.”’ This term has persisted until 
the present day—unfortunately, for it is a 
misnomer. 

Our ‘“‘cardiospasm”’ group, 135 patients, or 
15 per cent of the series, gave a history oi 
dysphagia ranging from a few months io a 


TABLE II.—DEATHS FROM CANCER, RATE PER 
100,000 


Stomach 

Intestine and peritoneum 
Female genital organs......... 
Liver and gall bladder 

Prostate 

Buccal cavity 

Skin 

Lungs and pleura. . 
(Fsophagus. . 

Pharynx 
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Fig 5. 
Note 
lume 


Cancer of the lower third of the oesophagus. 
1e involvement of the wall with the tortuous central 
no dilatation. Duration of disease, 4 months. 


period of years (Fig. 6). At first the difficulty 
is slight and accompanied by exacerbations. 
At times there is substernal distress. As the 
condition progresses the patient is unable 
to take solid food and finally liquids fail to go 
down. The patient loses weight and may be- 
come cachectic. 

Radiological examination reveals a dilated, 
elongated, and atonic cesophagus, filled with 
food and fluid to the level of the aortic arch, 
with the cardiac end of the cesophagus con- 
stricted to an awl-like point (Fig. 7). There 


Fig. 7. Roentgenogram taken during “cardiospasm.” 
The dilated, elongated and atonic cesophagus is shown 


to - in an awl-like point which usually bends back- 
ward, 
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Fig. 6. Graph showing age incidence of fibrosis of the 
lower end of the cesophagus in 135 patients—the greater 
number first presenting themselves in the thirties. 


is no spasm. As the fluid level is raised, the 
obstruction at the lower end is overcome by 
hydrostatic pressure and the contents begin 
to enter the stomach in a thin stream. 

Since the first detailed description of the 
condition in 1840 by Rokitansky, many the- 
ories have been advanced as to the cause of 
“cardiospasm.” Kelley believes it to be of 
nervous origin associated with a degeneration 
of Auerbach’s plexus. Jackson refers to the 
pinchcock action of the crura of the dia- 
phragm. Mosher, after the examination of 
many postmortem specimens, has definitely 
proved that there is a fibrosis and a degenera- 
tion of the muscle of the oesophagus, with a 
stenosis and secondary twist due to the dilata- 
tion and elongation of the esophagus. His 
microscopical work has been on specimens 
from many clinics. The information obtained 


Fig. 8. Fibrosis of the muscle in the upper third of the 
cesophagus presents a smooth waist-like constriction easily 
distinguishable from cancer because of the absence of 
irregularity of outline and infiltration about the cesophagus. 
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Fig. 9. Web at the mouth of the cesophagus opposite 
the fifth cervical vertebra. 


by use of his diagnostic bag proves his con- 
tentions beyond doubt. There were 101 wom- 
en and 34 men in the series, or a ratio of 
3:1. The average age at first examination was 
40.1 years, the age varying from 16 to 68 
years. The average cancer age was 59.2 and 


the average age for pulsion pouches, 63 years. 


FIBROSIS OF THE UPPER END 


When infection and consequent fibrosis in- 
volves the upper third of the cesophagus there 
is a fusiform narrowing, but no dilatation 
above the point of constriction because of the 
ease with which food can be regurgitated back 
into the pharynx. We found this condition 
accounted for dysphagia in 96, or 11 per cent, 
of our series. The symptoms are usually of 
some years’ standing before the patients seek 
relief. The onset is so gradual that the patient 
is seldom able to recollect the probable cause. 

This condition occurs more frequently in 
women than men. 

The ages of patients were between 26 and 
82 but the greatest number were in the fifth 
decade of life. 

On X-ray examination a thick barium paste 
will show a smooth fusiform narrowing of the 
upper end of the cesophagus (Fig. 8). The 
cesophagus is not deviated from the midline, 
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Age incidence of webs of the oesophagus in 
114 patients. 


as it might be by an external pressure, and the 
mucous membrane pattern is entirely normal 

The condition produces no pain or distress 
except the inability to swallow a large bolus 
of food or, in extreme cases, even semisolids 
or liquids. 

On endoscopic examination it may be impos. 
sible to pass the large cesophagoscope and 
often the medium sized one will not pass 
through the stricture. The mucous membrane 
appears perfectly normal and shows no evi- 
dence of previous infection. Because of the 
fibrosis, very little relief is to. be gained by 
dilatation. The psychological effect on the 
patient of the passage of bougies is one of 
reassurance, and gives the patient a sense o/ 
relief, although the roentgenological picture 
remains unchanged. 

WEBS 

The next most common lesion occurs in the 
mucous membrane with the formation of par- 
tial diaphragms of mucous membrane, or webs, 
with either a central or excentric opening 
This type was first described by Mosher in 
1927. 

It is usually possible to obtain a deiinite 
history, such as trauma from swallowing 4 
foreign body, or superficial ulceration o/ the 
mouth or pharynx, followed in due time by 
dysphagia. These lesions are frequently found 
opposite cervical exostosis. 

The roentgenological picture (Fig. «) i 
radically different from that of fibrosis. ‘1 here 
is an abrupt, sharply defined narrowing a. the 
location of the web. After passing this joint 
the lumen regains its normal outline. [his 
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Fig. 11, Aneurism of the arch of the aorta causing pres- 
sure on the cesophagus—syphilitic ulceration of the 
cesophagus is rare. 


picture is so typical and definite that there is 
little chance of confusing it with other lesions. 

This condition existed in 114 patients, or 
13 per cent. The average age was about the 
same as that for fibrosis of the upper end. 
Eighty-four per cent of these were females and 
16 per cent males (Fig. 10). Patients are sus- 
ceptible to exacerbations of their dysphagia 
due to trauma from rough food. The marked 
relief that can be given by breaking or stretch- 
ing this thin diaphragm of mucous membrane 
by use of instruments through the cesopha- 
goscope is spectacular. 


EXTRINSIC CAUSES OF DYSPHAGIA 


Extrinsic causes of dysphagia occurred in 31 
cases, or about 3 per cent. 

The cesophagus may be constricted by ex- 
ternal pressure along any part of its course. 
In one series, 25 out of the 31 cases were 
located in the upper third of the cesophagus. 
In the neck region the cesophagus is located in 
close relationship to a number of important 
structures, which are often the seat of primary 
ormetastatic malignancy, suchas tumors of the 
thyroid and larynx and metastatic masses in 
the glands. 


Fig. 12. Lye burns may produce serious strictures at 
various levels, with normal cesophagus in between. This 
patient (4 years) had one at the level of the episternal 
notch and another in the lower third. 


In this group of cases we have some of the 
most interesting diagnostic problems. It is 
only by the most careful and painstaking work, 
from a roentgenological and endoscopic stand- 
point, that external pressure can be differen- 
tiated from actual involvement of the wall of 
the cesophagus such as occurs in cancer aris- 
ing from the deeper glands of the cesophagus, 
for in sucha lesion the bulk of the tumor mass 
is apt to be in the mediastinum with very little 
showing on the mucosal side. 

Burns. There appears to be a decrease each 
year in the number of cases of cesophageal 
burns and resulting strictures from the swal- 
lowing of acid or alkaline corrosives. There 
were 40 such cases in our series, or about 0. 5 
per cent. They were evenly divided between 
the sexes. 

There are twice as many strictures located 
in the middle third as in the upper part. This 
is probably due to the protecting covering of 
saliva in the mouth and pharynx and upper 
end of the cesophagus, through which the 
liquid passes rapidly; there is a normal slow- 
ing up of ingested matter at about the level of 
the arch of the aorta. 

When the mucous membrane alone is in- 
volved there result thin membranous stric- 
tures which simulate the webs so often found. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


0 10 20 30 40 50 60 70 80 390 00 
AGE 
Fig. 13. 


Age incidence of paralysis of the muscles of 
deglutition. 


Twenty-five per cent of the stricture cases 
were of this type. If the mucosa is entirely 
denuded by the caustic fluid and there is a 
gluing together of the submucosal structures, 
there results a tubular stricture varying in 
length and diameter. Seventy-five per cent 
of the stricture cases had a tubular stricture 
involving one-half or more of the lower part 
of the cesophagus 


PARALYSIS 


Paralysis of the cesophagus is a rare condi- 
tion and was not encountered in this series, 
but paralysis of the muscles of deglutition is 
not uncommon and was noted in 46 patients 
(Fig. 13). There were 15 males and 31 females, 
with the average age 47 years. 

The symptoms are so difficult to differen- 
tiate from those due to obstruction of the up- 
per end of the cesophagus that it seems logical 
to consider this group of cases in speaking of 
diseases of the cesophagus. 

The paralysis is always of central origin and 
may be due to any one of various etiological 
factors: an infection such as poliomyelitis, a 
localized central hemorrhage, brain tumor, 
fracture at the base of the skull with hemor- 
rhage, and Parkinson’s disease. 

The muscles of the tongue may be sluggish 
and unable either to form the bolus properly 
or to give it its initial push into the pharynx. 

The findings are very striking on fluoroscopic 
examination. Instead of being assisted by nor- 
mal muscular action, the ingested material 
drops by gravity into the pharynx and com- 
pletely fills up this area. The pyriform sinuses 
are entirely flaccid (Fig. 14). The cesophagus 


Fig. 14. Paralysis of the muscles of deglutition due to 
cerebral hemorrhage. Note the dilated pyriform sinuses. 
The lack of motion when the patient attempts to swallow 
is striking. 


does not open to receive the bolus as it nor- 
mally should and the barium remains in the 
pharynx until expectorated. 

Cases of localized cerebral haemorrhage, 
which presented no other manifestation of 
their presence, accounted for less than half of 
our cases. The history is characteristic; the 
condition is first realized when the patient 
attempts to drink or swallow food and is 
unable to do so. 

After an interval of a few days, the patient’s 
ability to swallow returns and the function 
may be entirely restored. On endoscopic 
examination with the cesophagoscope, nothing 
unusual is noted except flaccidity of the pyri- 
form sinuses. There is no evidence of spasm 
or closure about the mouth of the cesophagus. 


POUCHES 


Pouches of the cesophagus are rarely recoy- 
nized during life because they do not produ-e 
obstruction and seldom produce symptoms »f 
dysphagia. They comprise less than 1 per ce it 
of our cases. 

They are likely to be found during t :¢ 
swallowing of barium in the routine examin \- 
tion of the cesophagus in gastro-intestin 1! 
X-ray examination. 
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Fig. 15. Zenker’s pulsion pouch of the lower pharynx, 
showing barium in the cesophagus, the neck, and the 
peuch. Symptoms in this case were sensation of lump but 
little obstruction. 


The most common site is the middle third of 
the oesophagus in the region of the bifurcation 
oi the trachea, and the most frequent type is 
the traction variety. Traction is caused by 
the pull exerted on the cesophageal wall by 
healing mediastinal glands which are also 
attached to some less yielding pericesophageal 
structures such as the trachea and dorsal 
spine. These diverticula are very often conical 
in shape, although occasionally sacculated 
ones, which contain food, do occur. Rokitansky, 
in 1840, first described the traction type. 

The next most frequently described pouch 
is the pulsion type which occurs in the lower 
third of the cesophagus just above the dia- 
phragm. Portis reported a case of a pulsion 
diverticulum which enlarged so much that it 
produced cardiac embarrassment which was 
relieved only by washing out the pouch with a 
stomach tube. 

In our series, no such severe symptoms were 
reported, but there was substernal distress in 
2 cases. 

Sacculations of the cesophageal wall may 
arise above a location of stenosis. Six cases of 
this type appear in the literature and the 
seventh case was described by Mosher at the 
last meeting of the American Bronchoscopic 
Society. 
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16. Age incidence of pharyngeal pouches. 


PHARYNGEAL DIVERTICULA 

The first case of this type was reported 170 
years ago by Ludlow and since then there have 
been scores of papers written reporting hun- 
dreds of cases. The condition accounted for 
only 32 cases or about 3 per cent of all of our 
dysphagia cases. 

The severity of the symptoms produced by 
these pouches is in direct proportion to the 
size of the pouches. 

Various theories have been advanced as to 
the etiology of the herniation of the mucous 
membrane through the fibers of the inferior 
constrictor muscle. Jackson believes there is 
an inco-ordination in the neuromuscular 
mechanism, which results in a failure of the 
lower part of the constrictor to open when the 
bolus arrives at this level; this, momentarily, 
produces an increased pharyngeal pressure. 

The ages of our patients varied from 45 to 
83 years and averaged 63 years (Fig. 16). The 
ages coincide quite closely with the carcinoma 
cases, which makes the diagnosis of great 
importance. 

In Lahey’s report of 21 cases the average 
was 07 years. 

Males predominated over females 4:1. We 
had 24 men and 8 women. 

Diagnosis is made very readily by X-ray 
examination. The pouch in the well developed 
case appears to be a continuation of the lower 
pharynx while the mouth of the cesophagus 
appears as an opening high up on the anterior 
wall of the pouch. This condition produces a 
progressive dysphagia which may result in 
an inability even to swallow liquids. Swallow- 
ing motions are accompanied invariably by 
gurgling sounds. The pouch may become 
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Fig. 17. Ulcer of the lower end of the cesophagus with a 
typical ulcer fleck, x, in an area of scar tissue at the lower 
end of the cesophagus. Note spasm a short way above the 
ulcer. 


filled up with food or air and produce a pal- 
pable swelling in the throat which may cause 
pressure on the laryngeal nerve. 

The X-ray findings make any error in dif- 
ferential diagnosis quite unlikely. 

The treatment is the surgical elimination 
of the pouch. If this is impossible, the ceso- 
phageal opening may be dilated; this at least 
benefits the patient psychologically. 


ULCERS OF THE (CSOPHAGUS 


Young adults comprised most of our 14 
cases of ulcer of the cesophagus. The lesion 
occurred most commonly in the lower third of 
the cesophagus. Clinically, the outstanding 
symptom is the substernal pain accompanied 
by dysphagia. The pain is apt to be inter- 
mittent, as is the case in ulcers elsewhere. 

The fluoroscopic examination reveals con- 
siderable spasm of the cesophagus. After the 
patient is given barium, there is a fleck re- 
maining in the ulcerated area. It may be 
difficult to confirm the X-ray findings with 


the cesophagoscope because of the scar tissue 
already formed about the ulcer by the tinie 
the patient seeks relief. 

These ulcers are prone to occur in islands »f 
aberrant gastric mucosa which are infre- 
quently found scattered about the mucous 
membrane of the cesophagus, more common 
in the lower third. 

Ulcerations of the cesophagus from tuber- 
culosis occurred in but 1 patient in our series, 
who already had had extensive pulmonary 
and mediastinal tuberculous involvement. 
Differential diagnosis of this case was made 
possible by microscopical examination of a 
portion of the ulcer. 

Syphilitic ulceration is extremely rare. 
Guisez in 3000 cases found but one of which 
he could be sure. Less than a dozen have been 
reported in the literature and there were none 
among our cases. 
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THE (SOPHAGUS'! 
HARRIS P. MOSHER, M.D., F.A.C.S., Boston, MASSACHUSETTS 


Professor of Otolaryngology, Harvard Medical School 


} T is my purpose to review the work on the 
* oesophagus which has been done in Bos- 
* ton and to give the Boston point of view. 

Exostosis and webs of the esophagus. Webs 

the cesophagus were first put on record in 

ston a good many years ago. The cause of 
‘obs was at first indefinite, the only ready 
» planation being an ulceration of two op- 

sing surfaces of mucous membrane caused 

appropriate bacteria. I am excluding, of 
c arse, strictures caused by caustics. Later it 
was found that exostosis of the cervical verte- 
be was often associated with webs of the 
upper end of the cesophagus. These spurs can 
be so sharp as to pierce the cesophagus and 
give bleeding. The first of the cases was dis- 
covered in this way. We all know that exos- 
tosis or lipping of the cervical vertebra is com- 
mon in the orthopedic clinic, and in the ma- 
jority of such cases there is no difficulty in 
swallowing. However, in patients who come 
to the hospital with difficulty in swallowing, 
we have found that exostoses are a fairly com- 
mon cause. 

Webs can occur anywhere about the upper 
end of the cesophagus in the pyriform sinuses, 
where the symptoms are those of a small 
pouch, that is, the patient regurgitates small 
amounts of food from time to time and has 
difficulty in swallowing any large bolus of 
food. They occur also behind the cricoid 
cartilage. 

The webs are placed so high that the ob- 
struction caused by them causes food and 
fluid to spill over into the larynx, thus pro- 
ducing violent laryngeal spasm. This makes 
meal time for the patient with a web a time of 
terror. Such patients, therefore, cut their diet 
to a minimum and lose weight markedly. 

The treatment of the web, especially if it 
occurs in the pyriform sinus, is to put it on the 
stretch by ballooning it with air and then to 
bite out a generous piece of it. This is fol- 
lowed by the periodical passage of a bougie. 

Occasionally a web will make an almost 
complete diaphragm back of the cricoid. This 


generally has a central opening. Such a web 
is easily divulsed. I remember one patient who 
had such a web, who had so much difficulty 
from it that she had to take all her meals in 
the bathroom. 

There is another type of web, sometimes 
single and sometimes rather a pericesophageal 
thickening for an inch or more. This is found 
below the cricoid cartilage. We have known 
about these webs perhaps for the last 10 years. 
Dr. Macmillan and Dr. Smyth were the first 
to focus attention on this type. They are 
easily dealt with by stretching under ether 
followed by the periodical passage of a bougie, 
especially by the passage of the mercury 
bougie which is safe to give the patient for him 
to pass on himself. 

For a long time we were in doubt as to the 
cause of such webs but, as I shall show later, 
we now have abundant cause for them in 
infection of the cesophagus in acute or chronic 
disease. 

Pouches of the esophagus. I should like first 
to dispose of pouches which spring from the 
cesophagus at the bifurcation of the trachea 
and those which occur at the lower end of the 
cesophagus. Pouches around the bifurcation 
are not uncommon. They are generally tuber- 
culous in origin, being due to the healing of a 
suppurating gland which attaches itself to the 
wall of the cesophagus. So far as my experi- 
ence goes, they give very few symptoms and 
require little if any treatment. 

Pouches of the lower end of the cesophagus 
I have seen but few of. I have an autopsy 
specimen given to me by Dr. McGregor, which 
shows three small pouches in vertical line, 
one above the other. I have seen one or two 
single large pouches. My experience with this 
type of pouch has not been sufficient to discuss 
them from the standpoint of treatment. They 
might readily give symptoms of obstruction 
from their size or from twisting on their 
pedicle. 

Pouches of the upper end of the esophagus or 
esophageal hernia. Pouches of this type, of 


‘Presented in the symposium on ‘“The esophagus” before the Clinical Congress of the American College of Surgeons, Boston, October 15-19, 1934. 
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Fig. r. Fig. 


Fig. 1. Mesenteric thrombosis. Photograph of the lower 
end of the cesophagus showing sharply defined ulcers. The 
whole cesophagus showed a marked infiltration with lym- 
phocytes. 1, Ulcer. (Photograph by Dr. Ireland.) 

Fig. 2. Cirrhosis of the liver. The upper figure shows 
greatly dilated cesophageal veins, r. The lower figure dilated 
veins, 7, in the stomach. In one place there is a streak 
of hemorrhage, 2, reaching the surface. This patient died of 


course, are fairly common. I believe there is 
an embryological background to these pouches 
because they are normal in certain animals, 
for example, the pig. In the pig embryo there 
are two pouches, an upper and a lower. Only 
the lower, however, persists. In the embryo 
of man, in what might be called the pig 
stage, there are two similarly placed pouches. 
Both, however, disappear at birth. The func- 
tion of the pharyngeal pouch in the pig is 
to house the very large arytenoids peculiar 
to this animal. The anterior attachment of 
the cesophagus is to the back of the arytenoids 
in the pig as well as to the back of the cricoid. 

Many years ago I found it was common in 
pouches in man to have the opening of the 
cesophagus asymmetrical, that is, one pyri- 
form sinus is obliterated. This asymmetry of 
the mouth of the cesophagus, as I reason it, 


hemorrhage. At autopsy, 
the bleeding point could 
not be found. Often it 
cannot be determined. 
Fig. 3. Atrophic cirrhosis of the liver. The picture shows, 
I, cysts projecting into cesophageal lumen and cysts un- 
der mucous membrane. In chronic infection of the cesopha- 
gus infected glands and cystic gland ducts are common. 


Fig. 3. 


puts the tension on the inferior constrictor off 
center in swallowing and could readily play a 
part in the formation of the pouch or hernia. 
Early in my career I devised an operation 
for pouch of the upper end of the cesophagus, 
namely, I slit the common wall between the 
cesophagus and the pouch. This resulted in 
immediate relief for the difficulty of swallow- 
ing in 6 such cases operated on, but the 
seventh was a tragedy by infection of the 
mediastinum, followed by sloughing of t've 
common carotid. This naturally led to t'e 
abandonment of the procedure. For a gocd 
many years now I have been referring su: h 
cases to Dr. Lahey for the two-stage extern «| 
operation under novocain. My feeling is th \t 
the problem of dealing with this type of pou: h 
is successfully settled. It is a great comfort 0 
have it so settled. This I feel is due largely 0 
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| ig. 4. Atrophic cirrhosis of the liver. The illustration is 

a cross-section of the oesophagus shown in Figure 3. The 
wes phagus is riddled with cysts. 
Dr. Lahey. Now that we have Dr. Churchill 
at the Massachusetts General Hospital, who 
is specializing in chest and neck work, pa- 
tients suffering from such conditions are natur- 
ally referred to him. 

Strictures of the esophagus. I have a little to 
add as to the treatment of such cases. As we 
know, they are more commonly caused by the 
swallowing of caustics, generally one of the 
commercial washing powders. Owing to legis- 
lation originated by Dr. Chevalier Jackson, 
washing powder containers dispensing sodium 
hydroxide are required by law in many states 
to be labeled poison. The public has, been 
educated to the danger of these powders, and 
lye strictures are becoming less common. In a 
desperate case, the best procedure is to put a 
feeding tube in the stomach and to have the 
patient swallow a string, to be used for retro- 
grade bougienage. Of late, I have been using 
fluoroscopic dilatation of narrow, strictures 
with metal tipped bougies. This is a dangerous 
procedure and is used only in tight strictures 
which have to be picked apart slowly and 
brought to a sufficient size to allow the patient 
to swallow the string. I have lately had 2 such 
cases. Dilatation was begun with the bougie 
tipped with a flexible spiral wire finder. 
Under the fluoroscope, I found it possible to 
pick my way through these two strictures, one 
4 and one 6 inches in length. 
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Fig. 5. Old peptic ulcer followed by obstruction and 
peritonitis. The section shows dilated gland ducts and 
chronic infection of the glands. 1, Lymphocytes in glands. 


Foreign bodies. As you know, almost every 
type of small hardware finds its way at times 
into the cesophagus. With the insane, sizable 
objects like forks or spoons occasionally are 
swallowed. The great point about foreign 
bodies is to remove them without lacerating 
the cesophagus, because given the right bac- 
teria the posterior mediastinum infects more 
readily even than the peritoneum or the dura. 
Every cesophageal examination, every passage 
of a bougie with or without ether, is a potential 
tragedy. The only foreign body I shall speak 


Fig. 6. Adynamic colon. The photomicrograph shows 
hemorrhage into the longitudinal muscular layer. Other 
slides from this case showed pericesophageal hemorrhage. 
1, Hemorrhage. 
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Fig. 8. 


Fig. 7. Adynamic colon. The first figure shows intramuscular hemorrhage, 
1; the second, pericesophageal hemorrhage, z. (See Fig. 5.° 

Fig. 8. Cholecystitis. The photomicrographs show a gi:eat dilatation of the 
superficial vessels and a pronounced infiltration with lymphocytes. These two 
findings indicate chronic infection. There is a myoma in the circular layer. The 
section is taken from the lower end of the cesophagus. The first illustration is a 
low power view showing the full section of the cesophagus. The second photo- 
graph is a nigh power view of the myoma. 








about is the open safety pin, point up. The 
first safety pin closer, I invented years ago 
after a tragedy following the attempt to re- 
move a very large safety pin, almost a blanket 
pin, from the cesophagus of an adult. This 
closer has been modified and its grandchild is 
now in successful use in this hospital. The 
youngest child from whom I have removed a 
safety pin was 4 months old. In dealing with 
an open safety pin, point up, select the safety- 
pin closer which appeals to you—there are a 
number of good ones on the market—practice 






with it outside the body and then under the 
guidance of the fluoroscope close the pin and 
remove it. If this cannot be brought about 
speedily, the thing to do, in my opinion, is to 
put your pride in your pocket and push thie 
safety pin into the stomach. A try, of course, 
can then be made, after the fashion of Jacks«.n, 
to close the pin in the stomach. Again, if t is 
is not quickly successful, the pin should be |: ft 
to nature. For the first 48 hours it should »e 
watched by the fluoroscope or X-ray plate ‘o 
see that it is moving. If it halts, it genera y 


lig 
non 
of a 
mu-c 
mu.sc 
epi h 
conn 
an 
betw 
Th 
and 
gus 
Is ho 

de 
cyst 
ceso} 
In t 
ruga 
inch 
of ci 
is in 
vess 
oblit 
and 
infer 
of t 
chro 


sto 
We 
rec 
the 
acl 
fou 
ed 











MOSHER: THE C&SOPHAGUS 407 





Fig. 9. 


ig. 9. The first photograph shows a specimen from a 
no: nal cesophagus. The specimen shows the normal amount 
of onnective tissue. The largest amount is between the 
mu-cularis mucosa and the circular muscular layer. If the 
muscularis mucosa is absent, the connective tissue is sub 
epiihelial. In this specimen there is a small amount of 
connective tissue between the epithelium and between it 
and the muscularis mucosa. There is a small amount 
between the circular and longitudinal muscular layers. 
The greatest amount is between the muscularis mucosa 
and the circular muscular layer. Outside the cesopha- 
gus, there is also much connective tissue, normally. This 
is not shown in the section. 

Second photograph. Autopsy diagnosis: chronic chole- 
cystitis and cholelithiasis and icterus. The specimen of the 
cesophagus was 11 inches long and bile stained throughout. 
In the lower third, there were a few cysts in the vertical 
ruge. The photomicrograph was taken from a section 1 
inch above the cardia. The section shows a great increase 
of connective tissue. The subepithelial connective tissue 
isincreased in amount and is cedematous. The subepithelial 
vessels are enlarged. The circular muscular layer is almost 
obliterated by fibrous tissue. Other sections show enlarged 
and infected gland ducts. All the sections show chronic 
infection. This specimen is a striking cyample of fibrosis 
of the terminal portion of the oesophagus associated with 
chronic infection of the gall bladder. 


stops at the pylorus, sometimes straddling it. 
We had two instances of this. When it was 
recognized the pin was removed by opening 
the stomach. Usually the pin leaves the stom- 
ach fairly promptly and within a week it is 
found in the bedpan. I have personal knowl- 
edge—and this happened outside the hospital 
—of but one case in which a safety pin, after it 
had left the stomach, perforated the intestinal 
wall and caused a fatal peritonitis. 

Carcinoma of the esophagus. There are 2 
types of carcinoma of the cesophagus, epider- 
moid, or squamous cell carcinoma, and adeno- 
carcinoma. Adenocarcinoma is less common 
and is found usually at the lower end of the 








Fig. to. 


1, Epithelium; 2, muscular mucosa; 3, superficial layer of 
connective tissue; 4, circular muscular layer; 5, connective 
tissue; 6, longitudinal muscular layer; 7, pericesophageal 
connective tissue; 8, fibrous tissue nearly replacing circular 
muscular layer. 

Fig. 10. Old peptic ulcer followed by obstruction and 
peritonitis. The photograph shows a fibrous narrowing at 
the lower end of the cesophagus. Above this, for one-half 
of the length of the specimen, the muscles of the cesophagus 
are much thickened. 1, Fibrous tissue. 


cesophagus. I have tried all the usual pro- 
cedures in connection with cancer of the 
cesophagus, from curettage to X-ray and radi- 
um. All my life I have been pursued by cancer 
of the cesophagus and I have always said that 
I stand as helpless before it today as I did in 
the beginning. Within the past 6 months, 
however, there have been some hopeful results 
at our hospital with heroic doses of deep X- 
ray. In epidermoid carcinoma there have been 
one or two promising results. No results have 
been obtained in adenocarcinoma. 

I feel that the thoracic surgeon with what 
might be called the liver approach to the lower 
end of the cesophagus is likely to give us the 
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Fig. 11. Old peptic ulcer followed by obstruction and 
peritonitis. This section is taken from the fibrous constric- 
tion at the lower end of the cesophagus. It shows almost 
no muscular tissue. 1, Fibrous tissue. 


best result from surgery. I expect that the 
thoracic surgeon will add to his accumulating 
honors by reporting successful operations of 
this character in the near future. 

Plummer Vincent syndrome. The medical 
service of the hospital has referred a few 
patients labelled as having the Plummer Vin- 
cent syndrome. Such patients did have a 
smooth tongue, anemia and a slight difficulty 
in swallowing. In all of them a careful cesoph- 
ageal history revealed signs of oesophageal 
obstruction for a considerable time, that is, 
from 1 year to 4 or 5, before the appearance of 
the anemia. The X-ray picture in these 
patients showed slight web of the cesopha- 
gus. This was confirmed by examination with 
the cesophagoscope. As far as the cases go 
which I have seen, I feel that the primary and 
essential lesion was a web of the cesophagus, 
the anemia being secondary. I have not seen 
enough cases to be convinced that the disease 
called Plummer Vincent syndrome is an actual 
medical entity. 

Hernia of the fundus of the stomach through 
the cesophageal opening of the diaphragm was 
first reported, I believe, by the late Dr. Morri- 
son of Boston. He is the second Boston man 


to become a martyr to X-ray burns. Odd y 
enough the first one, Dr. Walter Dodd, Ir, 
Morrison assisted for years. In order to ma:.e 
a diagnosis of this condition the patient has ‘o 
be examined in the prone position. Most of 
our cesophageal examinations are made in te 
upright position. I have seen but few of these 
cases and know them mostly second hand. 

Up to within a few years ago the common 
pathological conditions found in the cesopha- 
gus were strictures due to caustics, malignant 
disease, and pharyngeal pouches. In the litera- 
ture there were references to acute infection 
of the oesophagus, generally of unknown ori- 
gin, and to ulcers. Tuberculosis was men- 
tioned occasionally but not often; so was 
syphilis. I have never seen a case of syphilis 
of the cesophagus. I have seen only 2 or 3 
ulcerations which were probably tuberculous. 
I have seen a few cases of pemphigus. 

Ulcer of the esophagus. Speaking of ulcer 


of the cesophagus, there is no reason why 
ulcer should not occur, especially at the lower 
part, since this is histologically comparable to 
the upper end of the stomach, and ulcers of 
the fundus of the stomach are common. Years 
ago I learned to be suspicious of my findings 
with the cesophagoscope at the lower end of 


the cesophagus. It is hard to be sure of what 


Fig. 12. Central pneumonia. The section shows th: :¢ 
thrombosed veins. 1, Thrombosed vessels. 
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Fig. 13. Infectious thrombophlebitis. 


THE CSOPHAGUS 


The first photograph shows three peri- 


cesophageal abscesses. The second photograph shows an abscess in the cesophageal 


wall near the pericesophageal abscess, 1. 


you see at the end of a 16 inch tube, especially 
when, in looking for an ulcer, you have to use 
it edge on. This makes me doubt the fre- 
quency of true ulcer as I find it reported in 


the literature. The slightest maladjustment of 
the end of the examining tube causes the mu- 
cous membrane to bleed and the bleeding 
point may be easily mistaken for an ulcer. 
Frankly, I have seen very few ulcers of the 


cesophagus of which I could be sure. As 
I said a moment ago, the natural place for 
ulcer of the cesophagus is at the lower end 
(Fig. 1). If in a patient with ulcer symptoms 
the X-ray picture shows a small pea-like pro- 
tuberance in this locality, I feel it is reasonable 
to assume that this is an ulcer. We have only 
3 or 4 cases with such a finding. 

Cirrhosis of the liver and the esophagus. It 
has long been known that cirrhosis of the liver 
interferes with the venous drainage of the 
cesophagus and leads to dilatation of the cesoph- 
ageal veins. In some instances the veins are 
so large that they will show in the X-ray film. 
Such cases may be associated with hemor- 
thage which at times is fatal. It is not neces- 
sary, however, that the dilatation of the veins 
be of the extreme type for hemorrhage to 


occur. The pathologists say that it is often 
hard to find the source of the hemorrhage in 
fatal cases. Figure 2 is of a case in point. Not 
only are the veins enlarged in cirrhosis of the 
liver but the ducts of the glands become cystic 
and are often infected. I have a number of 
specimens showing the cesophagus riddled 
with small cysts, and 2 or 3 specimens in which 
there were single cystic enlargements fully a 
centimeter in either diameter. (Figs. 3, 4, 5.) 
Danger of wesophagoscopy. For years I have 
maintained that every examination of the 
cesophagus, even the simple passage of a 
bougie, is a possible tragedy. I have had a few 
tragedies with both procedures. The general 
impression is current among the medical staff 
of our hospital that cesophagoscopy is too 
dangerous a procedure, and they do not feel 
safe in referring cases for oesophageal examina- 
tion. Those of us who are doing cesophageal 
work have known all along that our percentage 
of tragedies was low. However, in order to 
have the actual statistics I had them looked 
up. During the past 12 years, there have been 
938 cesophageal examinations with the cesoph- 
agoscope. There have been 19 mortalities 
associated with this examination and probably 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 14. Old peptic ulcer followed by obstruction and 
peritonitis. The photomicrograph shows dilated glands in 
the cesophagus with marked infection. The high power view 
showed a definite abscess in the mucosa with marked infec- 
tion throughout the whole area. 


due to it. This makes a mortality rate of a 
little over 1.50 per cent. I defy any medical 
man who is not simply a bedside watcher to 
show me any surgical procedure with a smaller 
mortality rate. 

The cases of stricture of the cesophagus 
numbered 294, with 6 mortalities reported in 
this group. Webs of the cesophagus numbered 
79, with 1 mortality; carcinoma of the cesopha- 
gus numbered 247, 9 mortalities; foreign 
bodies of the oesophagus including all kinds, 
simple and the most difficult, numbered 285 
with 2 mortalities; cases of cardiospasm num- 
bered 33 with 1 mortality. 


TABLE I.—MORTALITY RATE FOR 
(ESOPHAGOSCOPY 

October, 1922, 

to August, 1934 Mortalities 
Stricture of ceesophagus....... 204 6 
Web of cesophagus 79 
Carcinoma of cesophagus..... 247 
Foreign body of cesophagus... 285 
Cardiospasm 33 


(Esophagoscopies 


938 (1.5 + %) 


19 


Total 


Remove the carcinoma cases (these are 
fatal cases anyway) and the percentage is less 
than 1 per cent. 

The esophagus at birth. I have specimens 
showing that the cesophagus can be markedly 
infected at birth. I have found 1 case of ulcer; 
this occurred at the lower end. Also I have 2 
or 3 specimens showing a backward bend of 
the terminal portion of the cesophagus. In 
other words, there is abundant proof that the 


cesophagus can be in trouble before birth. [In 
a children’s hospital, it is not uncommon to 
find malformations of the cesophagus due to 
congenital syphilis. In our hospital we do not 
see this type of case. Speaking of children 
brings up the question of a congenitally short 
cesophagus. Here again I have no experience 
with children to base my opinion on. How- 
ever, I do know that in the adult the cesopha- 
gus can be shortened by the contraction of 
adhesions caused by a lye burn in childhood, 
or to be specific, a young woman of 20 had a 
lye burn of the cesophagus at 2 years of age. 
At the present time, that is, after 18 years, the 
stomach is pulled into the chest a third of the 
distance to the arch of the aorta. At birth it is 
not uncommon to find hemorrhage into the 
cesophagus or marked pericesophageal hemor- 
rhage. The pediatricians maintain that this is 
due to asphyxia occurring during delivery. | 
have a feeling, however, that it may be asso- 
ciated with sepsis. 

Hemorrhage into the esophagus. Pericesoph- 
ageal hemorrhage is notuncommoninthe adult, 
Hemorrhage into the cesophagus itself also 
is not rare. I have 1 specimen in which hemor- 
rhage into the lower end of the cesophagus was 
sufficient to rupture both layers of muscle. 
This was a septic gall-bladder case and I have 
it in mind that the hemorrhage harks back in 
this case to sepsis. (Figs. 5 and 6.) 

Narrowing of the cardia at birth. I have 3 
specimens showing marked narrowing of the 
cardiac end of the cesophagus at birth with 
dilatation of the cesophagus about the stric- 
tured area. Congenital narrowing of the 
pylorus has long been known. If the operative 
procedure for the treatment of congenital 
stenosis of the pylorus should in any instance 
prove unsuccessful the surgeon has a realy 
alibi in the possible presence of a narrowing at 
the cardia as well as at the pylorus. 

Myoma of the esophagus. Myoma of the 
cesophagus was new to me up to a few years 
ago. I have lately accumulated 4 or 5 speci- 
mens of this condition. It has been reported 
in the literature but is exceedingly rare. Ii is 
important only from the fact that should the 
myoma grow after the fashion of these tumors 
in the uterus, it could easily be a cause of 


trouble. (Fig. 7.) 
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Fs. 15. Atrophic cirrhosis of the liver. The vessels 
threighout this cesophagus were greatly dilated. The 
pho'omicrograph shows a gland which is adherent to the 
eso) hagus. Over this the cesophageal muscles are replaced 
by :brous tissue. On the opposite cesophageal wall, the 
enlarged superficial vessels are surrounded by dense fibrous 
tissue. z, Muscle fibers; 2, fibrous tissue; 3, gland. 


Septa of the esophagus. A number of years 
ago | came across examples of partial trans- 
verse septa in the lower portion of the cesopha- 
gus. I found them only in the adult. They 
weaken the cesophagus by making a band of 
scar tissue partially encircling its lumen. I 
feel that they hark back to infection spreading 
along the sheaths of the blood vessels from 


without in. When they are multiple they di- 


vide the cesophagus into segments. Their 
clinical importance lies in the fact that if they 
engage the point of a bougie or the end of the 
cesophagoscope they might easily lead to a 
rupture. 

Infection of the esophagus in acute and 
chronic disease. Early in my career in dealing 
with cases of so called cardiospasm I became 
convinced that spasm played a minor part in 
cases as they came to our hospital. Under the 
fluoroscope there are generally no signs of 
peristalsis, therefore, of course, no signs of 
spasm. In the last ro years Dr. Macmillan 
and I cannot have seen more than 8 or 10 
cases in which spasm was a prominent feature. 
As I have just said, in most of our cases there 
is no spasm demonstrable. Examination with 
the cesophagoscope convinced me that many 
of these cases were really cases of stricture of 
the terminal portion of the cesophagus. I 
found that in many of them the stricture con- 
sisted of only a slight gluing together of the 


Fig. 16. General peritonitis. 
many patches of exudate. 


The photograph shows 
vertical folds which are so prominent in the 
terminal portion of the cesophagus. At first 
I was at a loss for a cause of these strictures. 
Then I began to find in autopsy specimens, 
especially in specimens of gall-bladder infec- 
tion, that the terminal portion of the cesopha- 
gus was infected and fibrosed. One striking 
instance of this is shown in Figure 8. I have 
not had many autopsy specimens from pa- 
tients who died of cardiospasm. My friends, 
however, in different parts of the country have 
contributed a few so that, including a case or 
two of my own, I have been able to examine 
the cesophagus in some 5 cases. In all of the 
specimens there was a fibrosis of the terminal 
portion of the cesophagus associated with a 
disorganization of the musculature. | The 
cesophagus above the terminal portion, that 
is, in a long standing case, showed fibrosis also 
but to a less extent. This made me feel that 
the essential lesion in cardiospasm is a fibrosis 
of the terminal portion of the cesophagus due 
to infection from neighboring organs, espe- 
cially the gall bladder and the thorax. (Figs. 9 
and 10.) 

The frequent finding of webs at the upper 
end of the cesophagus and below the cricoid 
cartilage not associated with cervical exostosis 
left me in the dark as to their cause. Then 
came the finding that the cesophagus can be 
infected in acute disease as well as in chronic— 
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Fig. 17. General peritonitis. The photomicrograph 
shows an infected superficial ulcer, over which there is a 
marked exudate. 


for example, in pneumonia, pyemia, and 
chronic nephritis. (Figs. 11, 12, 13.) A further 
finding was that in chronic infection of the 
cesophagus and in the degenerative diseases 
like arteriosclerosis, there is marked increase 


Fig. 18. Mesenteric thrombosis. This photomicrograph 
shows a superficial ulcer of the esophagus. Other sections 
showed chronically infected glands. In one section there 
was a blocked and infected duct which had broken down 
into an abscess. 


in the fibrous tissue of the cesophagus, in many 
cases amounting to an obliteration of parts of 
the circular or longitudinal muscular laye’s. 
It became evident, therefore, that the cesopha- 
gus could be infected not only from without 
and from the blood stream, but probably 
could be infected from within by way of the 
glands. In other words, it is extremely com- 
mon in chronic infection to find an increase of 
the subepithelial connective tissue of the 
cesophagus. These findings, plus the fact that 
pericesophageal hemorrhage and hemorrhage 
into the musculature of the cesophagus occur, 
give, I feel, abundant cause for webs or stric- 
tures of the cesophagus at any part of its 
course. It becomes unnecessary, therefore, to 
rely on spasm, especially at the lower end of 
the cesophagus, as the chief cause of cesoph- 
ageal obstruction. (Figs. 14, 15, 16.) 
Cardiospasm or fibrosis of the terminal por- 
tion of the esophagus. I feel, as I just said, 
that spasm plays but a minor part in the con- 
dition commonly known as cardiospasm. I 
have had a sufficient number of autopsy speci- 
mens to prove to my satisfaction that the 
essential lesion is a fibrosis of the terminal 
portion of the cesophagus in the region of the 


Fig. 19. Acute infection. The photomicrograph sh: ws 
that the epithelium is lacking. In the subepithelial tis ue 
the fibrin has in places turned to fibrous tissue. 2, Fib in; 
2, longitudinal muscle layer; 3, solitary follicle; 4, fibr \us 
tissue; 5, circular muscular layer. 
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crural canal. The obstruction may be initiated 
by a fibrosis of the edges of the crura, a peri- 
«esophageal fibrosis in the crural canal, or a 
fibrosis in the oesophagus itself confined to the 
suvepithelial connective tissue, or a fibrosis 
involving one or both of the muscular layers 
| destroying the greater part of the muscu- 
ire. 
Next in importance to the fibrosis which is 
to infection of neighboring organs, is a 
kward bend of the terminal portion of the 
yphagus. I have mentioned finding this at 
i th. I cannot give the cause unless, again, 
it san old inflammatory process. When fibro- 
of the terminal portion of the cesophagus 
existed for any considerable time, this 
kward bend or trapping of the cesophagus 
constant finding, and it is this backward 
d associated with a vertical twist of the 
oesophagus which keeps the obstruction going. 
For instance, after the terminal portion of the 
cesophagus has been dilated a few times, the 
patient has marked relief, but under the 
fluoroscope there is practically always a fluid 
level at or near the arch of the aorta. This, 
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Fig. 20. Acute infection. The photomicrograph shows 


that the epithelium is lacking. There is a subepithelial 
thickening due to a deposit of fibrin. Two gland ducts, 
3, show hypertrophy of the epithelium which occludes one 
and almost occludes the other. 1, Fibrous tissue; 2, 
longitudinal muscle; 3, gland ducts; 4, dilated ducts; 5, 
circular muscle. 
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Fig. 21. Coronary thrombosis, chronic infection. The 
photograph shows a loss of epithelium in the lower third 
of the cesophagus. The microscopic slides showed an in- 
filtration of the lymphocytes where the epithelium is 
lacking. The cesophagus, therefore, shows chronic infec 
tion. 


of course, is due to continued obstruction. 
Both Dr. Macmillan and I firmly believe this 
recurring obstruction is due to the backward 
bend just mentioned plus a vertical twist. 
Spasm, of course, would do the same thing if 


Fig. 22. Arteriosclerosis, chronic infection. The section 
shows a slight infiltration of Auerbach’s plexus with lym- 
phocytes. I have found a similar infiltration in this series 
of specimens, perhaps five or six times. I have not yet 
found an infiltration with polymorphonuclear leucocytes. 
I still think that involvement of Auerbach’s plexus in 
cardiospasm is a secondary and not a primary affair. 
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Fig. 23, above. 


Passing the diagnostic bag. The position of the instrument 


table, the patient and nurse, and the vertical fluoroscope are shown. 


Fig. 24. 
about to take a plate. In the second 


assistant is inflating it, and the ope 


fluoroscopic screen. 


we could find evidence of it in these cases. As 
I have said before, we have been unable to do 
this. (Figs. 17, 18, 19.) 

When the diaphragm descends and the 
cesophagus is watched under the fluoroscope, 
it is seen to close. It opens when the dia- 
phragm ascends. The point of closure is al- 
ways at the beginning of the crural canal. This 
is the place where the diagnostic bag uniformly 
shows a fibrotic narrowing. In these cases, the 
X-ray film shows at the beginning of the crural 
canal either an annular constriction which is 
more marked on the left than on the right, 
due to the large left crus, or it shows a waist- 
like constriction. 


Passing the diagnostic bay. 


In the first figure the roentgenologist is 


figure the diagnostic bag is in place, the 
rator is watching the dilatation on the 


Examination of the esophagus by fluoro- 
scopic sight. After modifying the Sippy bag by 
striping it with barium lines and tipping it 
with a spiral wire flexible finder, it became 
possible not only to examine the terminal por- 
tion of the cesophagus by sight but to dilate 
it by sight. The modified Sippy bag can be 
used for diagnostic purposes and for dilating 
the cesophagus. In my work this instrumcnt 
has proved to be the greatest advance in 
cesophageal manipulations which I have tried 
for the past 10 years. 

Barium picture of the lower end of the esopi a- 
gus. In the typical case of fibrosis of the t: r- 
minal portion of the cesophagus, this organ is 
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seen to come to an awl-like point at the begin- 
ning of the crural canal, and seems to be 
absolutely closed. However, in the great ma- 
jority of cases the flexible tip of the diagnostic 
bag, which has a diameter of a No. 30 French, 
with a little manipulation can be made to pass 
into the stomach. Furthermore in a certain 
number of cases a mercury bougie which is 
ha!’ again as large as the tip of the flexible 
fin.er will pass into the stomach. When I 
fir. came upon these findings they were 
ai ier startling to me. It is because the larger 
cury bougie will pass in so many cases that 
any medical men hold to the spasm theory 
cause of the condition under discussion. 
vever, if the diagnostic bag is passed in 
‘e cases, as I have done repeatedly, the 
aie will show the typical fibrotic narrowing. 
‘ivs. 20, 21.) 
reatment of fibrosis. The first procedure 
aftcr gaining the patient’s confidence and get- 
ting a preliminary X-ray plate, is to pass the 
diagnostic bag to locate the position of the 
fibrosis and its amount, and to begin the dila- 
tation. In the usual case 3 or 4 dilatations with 
a pressure of 3 or 4 pounds, at intervals of 2 
or 3 weeks, will dilate the fibrosis sufficiently 
to do away with most of the difficulty in swal- 
lowing. When the cesophagus can be dilated 
to normal, that is, up to 1 inch, under the pres- 
sure given above, the patient is instructed in 
the use of the mercury bougie and given one 
to use himself. In the beginning he generally 
passes the bougie once a day for a month or 
two and then gradually lengthens the interval. 
At first when the patient returns for observa- 
tion and dilatation there is a fluid level at or 
near the arch of the aorta, showing that the 
backward bend plus the vertical twist keep up 
a certain amount of obstruction. A time 
comes, however, when the effect of the dilata- 
tion is permanent and the fluid line disappears. 
In other words, the patient comes in for exam- 
ination with the oesophagus empty. The ma- 
jority of cases of fibrosis of the terminal por- 
tion of the cesophagus can be successfully 
handled in this manner. When the condition 
has existed for as many as 30 years (I have 
such a patient), the cesophagus is markedly 
dilated ‘and sags decidedly to the right. The 
terminal portion bends to the left and lies 
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horizontally on a flat motionless diaphragm. 
Just before the cesophagus gains the stomach 
it bends in goose neck fashion back to the 
right. In other words, the cesophagus has two 
bends. These cases are dangerous to handle 
with the bag unless extreme care is used. 
Often it requires great patience to coax the 
spiral wire finder into the stomach, and in 
some of the cases the fibrotic opening is so 
narrow that it will admit only the tip of the 
bag. In these old cases the cesophageal wall 
is extremely thin, so that it is better, at least 
for a novice, to have the patient swallow a 
string and to use this as a guide to pass the 
bag. Furthermore, in these cases, unless the 
bag can be manipulated into the stomach 
either by sight or by the help of a swallowed 
string, I feel that the operation of anastomos- 
ing the terminal portion of the cesophagus to 
the fundus of the stomach is the coming meth- 
od of treatment. A number of such operations 
have been done in England and at least 2 in 
the Massachusetts General by Dr. Churchill. 
The difficulty in all work on the lower end of 
the cesophagus by the abdominal route up to 
the present time has been the inadequate and 
restricted surgical approach. However, by 
turning up the left lobe of the liver and mobi- 
lizing the lower end of the cesophagus Dr. 
Churchill demonstrated that the operative 
field can be much enlarged, and in the case in 
which I saw him use this procedure he had 
ample room to work. This is a great advance 
in operative technique. 

Esophageal instruments. In speaking of 
safety pins I have mentioned the safety pin 
closer which originated here in Boston. It is 
one of the most positive that has yet been 
devised and is practically fool-proof. The oval 
cesophagoscope with the ballooning attach- 
ment also originated here; this too appeared a 
good many years ago. It is in constant use 
today. It is a great help in locating the open- 
ing of eccentric strictures and in making small 
new growths of the cesophagus visible. It is 
also useful in locating the cesophageal opening 
at the cardia in advanced cases of fibrosis 
where the cesophagus bends markedly to the 
right and is greatly dilated, so that the folds 
make it very hard to find the opening into the 
stomach until the cesophageal walls are put on 
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the stretch by ballooning. I have already 
spoken of the diagnostic bag striped with bari- 
um, and tipped with the spiral wire finder. By 
introducing the bag under the fluoroscope we 
can watch the finder turn dead man’s curve 
and see when the end of it enters the stomach. 
The present finder has a very heavy end which 
more or less automatically falls into the stom- 
ach. It is only when the finder is well in the 
stomach, of course, that it is safe to carry the 
bag down. 

The hollow bougie with the flexible metal 
staff is the most recent addition to my arma- 
mentarium and my feeling is that it will prove 
one of the most valuable, especially for those 
who are not doing many cesophageal examina- 
tions. It occasionally happens, in beginning 
the treatment of a patient with fibrosis, that 
the finder will readily enter the stomach but 
the tip of the diagnostic bag will not. In these 
instances the hollow bougie with the flexible 
metal staff is especially useful. Suppose the 
cesophagus is markedly bent to the right; in 
such a case, the flexible bougie, fails to follow 
this bend. Without the flexible finder, it is 
very dangerous to pass this curve. The flexible 
finder will take the curve readily and you see 
it make the turn under the fluoroscope. When 
the finder has been manipulated into the stom- 
ach, the flexible metal staff is inserted. This 
straightens out the bend of the flexible bougie 
and the operator has a straight and safe shot 
through the cardia. Bougies of any size can 
be fitted with the flexible finder so that after 
the fibrosis has been dilated sufficiently with 
the diagnostic bag, bougies of large size 
equipped with the finder can be passed in 
place of the bag. 

Speaking of dead man’s curve, this is the 
place where the tip of the ordinary flexible 
bougie will not make the turn, hence it is the 
favorite site for perforations. The blind pas- 
sage of the old fashioned elastic bougie has 
been accountable for many deaths, and, since 
the perforation almost always occurs at the 
point just mentioned, this place has been aptly 
named dead man’s curve. 

Metal tipped bougies. Recently I have had 
two desperate cases in which the cesophagus 
was strictured to the diameter of a thread for 
about 4 to 6 inches. The attempt to pass a 


thread in each case failed. Examination un: er 
ether gave the location of the cesophag.al 
opening, which in both instances was eccentric 
and at the bottom of a sizable pouch. It was 
not justifiable to do more under ether than 
locate the cesophageal opening and to find its 
size. The attempt to passa bougie would prola- 
bly have resulted in a fatality because the 
operator could not tell where the far end of the 
bougie was going. Under the fluoroscope, how- 
ever, a small bougie with a small flexible 
spiral wire finder ending in a small olive was 
inserted in the strictured cesophagus making a 
small gain each time. This was always done 
under the guidance of the fluoroscope. It is a 
nerve-wracking and dangerous performance. 
In both of these patients the bougie finally 
picked its way into the stomach, and then the 
swallowing of a thread was successful. Both 
patients were being fed through a gastrostomy 
fistula. Following the successful introduction 
of the thread, retrograde bougienage was car- 
ried out. At the present time a No. 30 bougie 
passes in one case and a No. 28 in the other. 


SUMMARY 


In addition to the old finding that fibrosis 
of the cesophagus, especially of the terminal 
portion, is the result of infection from con- 
tiguous organs, it has been shown that fibrosis 
of isolated areas is fairly common, especially 
in such chronic infections as arteriosclerosis. 
In infections of the blood stream, the cesopha- 
gus is often involved to the extent of ulcera- 
tion. In acute infections (pneumonia) the 
cesophagus may be infected. Chronic infec- 
tion, as shown by an infiltration of lympho- 
cytes under the epithelium and in the glands 
and about the gland ducts, is also common. 
Dilatation of the subepithelial blood vessels is 
an almost invariable finding in diseases such 
as cirrhosis of the liver which impede the 
venous circulation. I have stated in previous 
papers that cirrhosis of the liver and infection 
of the gall bladder are among the chief causes 
of infection of the cesophagus. As autop y 
specimens of these conditions accumulate, t! is 
fact is becoming more and more evideit. 
Hemorrhage into the muscular layers exte 1- 
sive enough to disrupt them may occur wh:n 
there is back pressure on the cesophageal v: s- 
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sels. The glands of the cesophagus are espe- 
cially liable to infection, and are probably the 
chief route by which the cesophagus is infected 
from within. One form of solitary follicle is 
simply a collection of lymphocytes following 
a gland duct to the surface. To recapitulate, 
the oesophagus can be infected from within 


417 


and from without, and is often infected in both 
acute and chronic disease. In the cesophagus, 
fibrosis follows infection, as it does in other 
organs of the body. As the cesophagus is so 
frequently infected, there is abundant cause 
for strictures or fibrosis to occur in any part 
of this organ. 
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cesophagus as one of the “last frontiers 

of surgery” and are apt to imply that 
its conquest and development lie “just around 
the corner.” Our profession does not retire 
from marginal lands as easily as the political 
economists do, or the quest would have been 
abandoned long ago. Fortunately we have 
yielded a 99 year lease on the “fishing”? and 
“film” rights in this territory to an energetic 
group of specialists, and as the previous papers 
attest, the fishing has been good. The surgeon 
who professes any interest in the furtherment 
of knowledge concerning diseases of the 
cesophagus should either “‘fish or cut bait”’ so 
let us “cut bait” for a few moments and re- 
view the results of a limited personal experi- 
ence in this difficult field. 


G coophaau are fond of referring to the 


CARCINOMA 


The challenge of malignant disease has been 
second.only to the exigency of wounds of 
battle in leading the surgeon to extend the 
boundaries of his science. Nearly every sur- 
geon of experience has considered the problem 
of carcinoma of the cesophagus and many 
have tried out their ideas at the operating 
table or in the experimental laboratory. It 
is needless to recount the successes—they are 
so few that they are known by name as 
“Torek’s case” or “‘Eggers’ case.” The most 
recent is ‘“Turner’s case’”’ (8). I shall briefly 
state my own disappointing experience with 
the operative treatment of carcinoma of the 
cesophagus. 


{4lwo patients with hypopharyngeal car- 
cinoma (Trotter’s female type) have been 
operated upon by the lateral approach and the 
cesophagus reconstructed by a skin flap after 
the method of Trotter. In both instances the 
continuity was re-established, as evidenced by 
bougienage, and the incision completely 
healed. Following the operation neither pa- 
tient could swallow anything except small 
amounts of liquid, due to the destruction of the 
muscles at the pharyngo-cesophageal junction 
that play so important a réle in the mechanism 
of swallowing. One patient died of recurrence 
in less than a year, and the other is now in a 
terminal stage with cervical lymph node in- 
volvement. Although the exposure seemed 
adequate at the time it is probable that the 
transthyroid approach described by Orton 
may be more satisfactory. The failure of the 
patients to regain the function of swallowing 
after such an elaborate plastic procedure is 
disheartening. 

The tumors of the middle third of the 
cesophagus that I have explored have invari- 
ably proved inoperable. 

In my opinion, tumors of the lower third 
of the cesophagus, other things being equal, 
offer the best opportunity for successful 
radical surgery. Again, several have been 
explored and found inoperable. In two in- 
stances, however, the procedure described by 
Sauerbruch was found thoroughly practical. 
Nevertheless, both patients died of medi- 
astinitis, one on the tenth day and the other 
on the second. This operation entails an 


' Presented in the symposium on “The Esophagus” before the Clinical Congress of the American College of Surgeons, Boston, October 15-19, 1934. 
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end stomach 


Fig. 1. Successive steps in the treatment of a severe lye 
burn of the cesophagus and stomach. 


extrapleural approach with the stripping of 
the diaphragmatic pleura from the muscular 
layer of that organ. After exposure and mobil- 
ization of the growth the diaphragm is cut 
radially to the cesophageal hiatus and the 
stomach drawn upward into the retropleural 
space. After the cesophagus is severed at the 


cardiac orifice and the stomach is closed, the 
segment of the cesophagus containing the 
growth is devitalized by a crushing clamp and 
tight ligature and implanted in the stomach by 
a modified Witzel procedure. The bulbous 
growth placed in the lumen of the stomach 
serves temporarily to ease any undue tension 
on the suture line, and is ultimately digested 
by the stomach juices. While the operation 
appears to be a practical one and the exposure 
excellent and not overly difficult, the opera- 
tion is probably too extensive when carried 
out as a single-stage procedure. 

Patients with carcinoma at the lower end 
of the cesophagus should almost invariably 
be subjected first to a laparotomy, since not 
infrequently the growth involves the cardiac 
end of the stomach, the adjacent lymph nodes 
and frequently the liver. At this stage a 
gastrostomy may be performed if the growth 
is inoperable. I would propose therefore, that 
a laparotomy precede the operation described 
above and if no intra-abdominal extension of 


the disease is found, that the cardiac end of 
the stomach be mobilized by cutting the left 
gastric artery, and the gastrohepatic omen- 
tum—a maneuver that is difficult from the 
retropleural approach. A jejunostomy rather 
than a gastrostomy may then be performed 
and the remainder of the operation described 
above be carried out at a second stage. 

As an alternative we must consider in this 
type of growth the “‘pull through” method 
that has now been successfully performed by | 
Mr. Grey Turner (8). It carries the disad- 
vantage of requiring the construction of a 
subcutaneous cesophagus, but may very well 
prove to have advantages that outweigh this 
factor. 

STRICTURES 

The construction of a new cesophagus from 
the skin of the thorax by the method of Roy- 
sing (5) is a surgical feat that will almost 
certainly have increasing use in the future. It 
has been described chiefly in connection with 
impassable lye strictures, but also finds appli- 
cation following resection of the cesophagus 
for carcinoma. Although I have not had the 
opportunity to complete this operation, the 
following case history shows the circumstances 
under which it may be applicable. It also 
illustrates the complications that may result 
from extensive chemical injury to the stomach 
and a method of operative relief. 

Case 1. L.G. (Fig. 1). On October 19, 1931, a 
housewife, aged 31 years, accidentally swallowed a 
cup of lye solution. Three weeks later she was 
referred to the Eye and Ear Infirmary at which 
time she was able to take only small amounts of 
water and milk by mouth. Under observation she 
showed a rapid and progressive loss of weight and 
developed neurological symptoms attribugable to 
deficient diet. 

On November 21 cesophagoscopy was performed 
by Dr. Tobey. The mouth of the cesophagus was 
found closed by fresh, fibrous adhesions preventing 
the passage of the cesophagoscope. The smallest 
cesophageal bougie (No. 15) could not be passed 

On December 10 laparotomy was performed with 
the intention of establishing a gastrostomy. ‘Ihe 
stomach was found to be small, oedematous and 
adherent to the pancreas. The thickening and in- 
duration of the stomach extended downward from 
the cardiac orifice and included the pylorus and the 
first portion of the duodenum. There were many 
fresh adhesions from a perigastric inflammation. An 
incision was made into the stomach just above the 
pylorus and the wall was found to be 1 centimeter in 
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thickness. The layers of the gastric wall could not 
be identified. The stomach itself contained brown, 
foul smelling fluid similar to that which the patient 
had been expectorating. A No. 24 T-tube was in- 
serted, one end extending upward to the cardia and 
the other through the pylorus into the duodenum. 
After a very stormy course the maniacal symptoms 
arising from the deficient diet subsided and the 
patient’s condition improved. 

X-ray studies on December 30 showed almost 
complete obliteration of the cesophagus below the 
jarynx, a small area of intact stomach at the cardiac 
end, and a free flow of barium into the duodenum 
through the T-tube. On January 19 the patient was 
able to swallow 3 yards of silk thread. This could 
not be recovered through the T-tube so the tube 
was removed bringing the end of the thread with it. 
An attempt was made to reinsert a catheter into 
the duodenum under the guidance of the fluoroscope 
but was unsuccessful. 

On February 9 a No. 18 French bougie was 
passed through the gastrostomy opening to the 
mouth. Increasing difficulty was found in retaining 
the gastrostomy feedings and the capacity of the 
stomach seemed to be not over 3 ounces. During 
the next 2 weeks the patient lost ground steadily, 
apparently due to increasing pyloric obstruction. 

On March 3, laparotomy was performed and a 
small pouch of stomach at the extreme cardiac end 
was dissected from the diaphragm and the left lobe 
of the liver. Its capacity was probably not over 


3 ounces. An antecolic and antiperistaltic gastro- 
jejunostomy was performed without clamps. When 
the stomach was opened it was not possible to 


identify any outlet toward the pylorus, as this end 
of the stomach had contracted to the size of a No. 22 
catheter entering through the previously made 
gastrostomy opening. An entero-enterostomy be- 
tween the 2 loops of the jejunum was also estab- 
lished. Feeding was continued through the gastros- 
tomy opening and in 2 weeks bougienage was again 
instituted. The patient was then discharged to the 
Eye and Ear Infirmary for repeated dilatations of 
the esophagus. The dilatations were quite painful 
but a No. 20 French bougie was passed at weekly 
intervals. 

In July, 1932, the patient was readmitted to the 
hospital for severe stomatitis. At this time the 
patient could swallow some milk but was depending 
for the most part upon the gastrostomy tube for 
feeding. 

In September she was readmitted to the hospital, 
still depending upon her gastrostomy feeding. Her 
general condition was much improved although the 
anemia had increased somewhat. 

On' September 29 cesophagoscopy was performed 
by Dr. Campbell Smyth who reported a stricture 
6 inches from the upper teeth that accommodated 
only a No. 15 filiform bougie. 

On October 13, under local anesthesia the cesopha- 
gus was exposed in the neck. It was found to be 
thickened and indurated. It was completely severed 


Fig. 2. Patient with external (rubber) cesophagus. 


at a level of 2 inches below the upper border of the ster- 
num and the lower end of the upper portion brought 
out to form an artificial stoma in the neck, as the first 
step toward the reconstruction of an external 
cesophagus. This upper portion of the cesophagus 
was then dilated by retrograde bougienage to ac- 
commodate a No. 32 French bougie. The patient was 
again discharged from the hospital returning on 
January 6, 1933. At this time a laparotomy was 
performed and the loops of the gastrojejunos- 
tomy identified. One limb of the jejunum was 
severed just above the entero-enterostomy and its 
free end carried externally through a skin tunnel to 
a level above the nipple. The bowel sloughed to the 
level of the costal arch but at that point a good 
jejunal stoma was established. The cervical cesoph- 
ageal stoma was then connected to the jejunal stoma 
with a large, soft, rubber tube (Fig. 2) and by 
March, 1933, the patient was able to eat without 
difficulty a liberal solid diet. The gastrostomy tube 
was still kept in place. The patient refused further 
operative procedure at this. point because of her 
satisfaction with the external rubber cesophagus and 
she was discharged from the hospital with advice to 
return for observation and the construction of a 
skin tunnel oesophagus. 

Although attempts were made to keep track of the 
patient through the district nursing association no 
further co-operation was obtained from the patient 
or her family. Her alcoholic habits were resumed 
and she was ultimately taken to a local hospital in a 
semicomatose condition and died. At least she had 
the satisfaction of drinking herself to death. 
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Fig. 3. 
to mediastinum. 


MEDIASTINITIS 


Acute infection arising from perforation of 
the cesophagus may follow the trauma of a 
foreign body or result directly from instrumen- 
tation. The characteristically virulent and 
fatal course is well known and in fact is one 
of the chief hazards of any procedure that 
involves the surgical manipulation of this 
organ. The division into two stages of the 
relatively simple operation for pharyngo- 
cesophageal diverticulum is a surgical expedi- 
ent designed to obviate infection. 

Pearse has described a method for the 
immediate handling of perforations of the 
cervical oesophagus that appears sound if the 
accident is recognized within a few hours. 
Frequently, however, perforation by an in- 
strument is not recognized until mediastinal 
infection has already taken place, or indeed, 
the peri-cesophageal infection may find origin 
in an abrasion of the wall of the oesophagus 
without actual perforation. If the infection 
remains localized, drainage through the 
cesophagoscope may be adequate, but the dif- 
fuse mediastinal infections almost invariably 
prove fatal. In 2 such cases I have employed 
for the purpose of drainage a direct posterior 
approach to the mediastinum. As one patient 


Extrapleural 
drainage 


Cross section at level of fourth dorsal vertebra showing extrapleural route 


recovered it seems worth while to describe 
this procedure. It is quite possible that a 
cervical drainage route could have been estab- 
lished with an equal degree of success but in 
the absence of signs of infection in the neck I 
feel that the posterior approach directly to 
the mediastinum gives more effective drainage. 


Case 2. M.B., a school teacher, aged 60 years, 
was subjected to cesophagoscopy on February 18, 
1932 for dysphagia. A spur was found on the anterior 
surface of the sixth and seventh cervical vertebre 
pushing the cesophageal wall forward and causing 
partial stenosis. Orthopedic treatment for her spine 
was carried out but the dysphagia persisted. 

On June 11, 1932 another cesophagoscopy was 
performed and during the course of the examination 
spontaneous emphysema developed extending upward 
from the neck to the eyes. The patient’s temperature 
that evening was 103 degrees and she complained 
bitterly of pain in the chest. The following day she 
began to raise foul, thin, purulent, material and 
although the emphysema was less marked her tem- 
perature remained elevated. In the period between 
June 14 and 20 the raising of foul, thin, purulent, 
material continued and she was kept in the Tren- 
delenburg position and given repeated injections of 
intravenous glucose. 

On June 20 another cesophagoscopy showed defi- 
nite perforation of the wall of the cesophagus with 
pus draining into it. The patient’s general condition 
was still alarming with a high fever, rapid pulse, 
and increasing weakness. X-ray examination 
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showed widening of the mediastinum and haziness 
of the lung fields. There was no tenderness or other 
sign of infection in the cervical region. 

On June 29 under avertin anesthesia an incision 
was made close to the spine over the upper portion 
of the chest and the lower portion of the trapezius 
and rhomboids were severed. The third, fourth, and 
fifth ribs were resected from the transverse process 
of the vertebre to their angles and the transverse 
processes shortened. By blunt dissection the thick- 
ened and inflamed parietal pleura was separated 
from the lateral aspect of the vertebra and the dis- 
section carried forward until the lateral aspect of 
the posterior mediastinum was exposed (Fig. 3). An 
aspirating needle was inserted into the mediastinum 
and foul air with a small amount of pus obtained. 
Continued aspiration during the withdrawal of the 
needle yielded a free flow of blood, showing that the 
needle had passed through the azygos vein into the 
mediastinum. About 2 centimeters cephalad to this 
point there was an area of the mediastinum that 
fluctuated with respiration (Fig. 4). An aspiration 
here immediately entered the mediastinum. A 
window approximately 114 centimeters in diameter 
was made at this point and foul necrotic slough with 
blood-stained pus obtained. The exploring finger 
entered between the cesophagus and the vertebral 
column. A very soft rubber tube was sutured to the 
walls of the opening into the mediastinum but was 
not inserted into the abscess cavity for fear of further 
erosion of the oesophagus. The incision was packed 
open with gauze. The patient ran a febrile course 
for 21 days, then her temperature became normal 
and she was discharged from the hospital on the 
fortv-fourth day. A small sinus persisted for some 
weeks but ultimately closed and the subsequent 
course of the convalescence has been uneventful. 

CasE 3. E.C., an American woman, aged 51 
years, entered the Eye and Ear Infirmary on March 
3, 1933 complaining of difficulty in swallowing of 
2 weeks’ duration. (sophagoscopy was performed 
and an annular obstruction found 15 inches from the 
upper teeth. A small amount of blood was encoun- 
tered and no specimen was removed. Following the 
cesophagoscopy the patient complained of constant 
substernal pain. There was also marked pain on 
swallowing. Subcutaneous emphysema was ob- 
served in the soft tissues of the neck and upper 
mediastinum by X-ray. Her temperature ranged 
from 102 to 103 degrees with a rapidly increasing 
pulse and a discharge of foul pus by mouth. There 
was no sign of infection in the cervical region and as 
the patient’s condition was rapidly becoming more 
desperate the operation described above was per- 
formed on March 17. Pus was encountered above 
the level of the azygos vein and an opening approxi- 
mately 1 inch in diameter was made into the medi- 
astinum. Thin, foul pus and air were removed by 
suction and two large pieces of necrotic sloughing 
tissue picked out. The patient’s condition rapidly 
became worse and she died 12 hours following the 
operation. 


Extrapleural 
drainage 


Fig. 4. Diagram showing site for entering mediastinum 
just above the arch of the azygos vein. 


An autopsy revealed perforation of the oesophagus, 
phlegmonous cesophagitis, with ulceration of the 
mucosa, gangrenous mediastinitis, bilateral broncho 
pneumonia and a carcinoma of the stomach. 


CARDIOSPASM 


Although the usual case of cardiospasm may 
be treated successfully by dilatation, need for 
more radical measures will be encountered 


from time to time. The development of 
surgical methods to meet these circumstances 
has been reviewed by Professor Bull of Oslo 
and by Mr. George Grey Turner (9), now of 
London, so my remarks will be limited to 
the reporting of 2 personal cases. 


CasE 4. A.B., a housewife of 44 years, was first 
examined in the Eye and Ear Infirmary on April 
30, 1930. At that time she gave a history of cardio- 
spasm dating back to a fall 11 years previously. At 
this time a therapeutic abortion was performed fol- 
lowed 11 months later by hysterectomy. A year 
after the hysterectomy the patient noticed her first 
difficulty in swallowing, associated frequently with 
convulsions. She described the food as almost 
reaching the stomach and then being held up and 
forming a distressing lump for which relief was found 
only in regurgitation or by its passing spontaneously 
into the stomach. She had been able to swallow only 
liquids and semisolids. Some solid food was ‘‘washed”’ 
by the obstruction with the aid of water. She had 
at times vomited food that was 3 days old and had 
a foul odor. Three years before admission a period 
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Fig. 5. Incision for cesophagogastric anastomosis. 


of complete inability to swallow food was relieved 
by a gastrostomy. This was utilized for a 6 months’ 
period and then allowed to close. Her weight during 
the 8 years previous to admission fell from 150 to 
9° pounds. 

At the Eye and Ear Infirmary a Mosher bag was 
passed twice with some improvement. Fluoroscopy 
showed dilatation of the cesophagus with retention 
of barium. She was treated by repeated dilatations 
over a period of 6 months. In June, 1931, she 
reported a further loss of 22 pounds. Later in 
August she reported that she was eating only 
liquid foods. 

In October, 1931, cesophagoscopy showed filling 
of the cesophagus just above the cardia but no evi- 
dence of ulceration or malignant disease. On 
November 16, 1931, a gastrostomy was performed, 
the patient weighing only 91 pounds at this time. A 
high caloric vitamin-rich diet was given through 
the gastrostomy tube and she was discharged to 
continue this régime under the guidance of her own 
physician. She was readmitted to the hospital 
January 21, 1932, having gained over 7 pounds in the 
interval. Fluoroscopic examination showed a fluid 
level in the cesophagus at the level of the arch of the 
aorta. The barium meal revealed a dilated cesoph- 
agus with the usual tapering lower end and complete 
retention of the barium in the cesophagus. 

On January 28, 1932, following a crushing of the 
left phrenic nerve, an incision was made from the 
costoxiphoid angle to below the umbilicus. The 
gastrostomy incision was walled off by sterile drap- 
ings and not disturbed. Because of the narrow 
costal arch the ninth and tenth ribs were sectioned 
subperiosteally through a second incision in the 
mammary line. This gave an ample exposure al- 


lowing mobilization of the left lobe of the liver (2), 
The cesophagus was freed from the hiatus of the 
diaphragm and pulled down until its dilated portion 
was exposed. It was then united to the stomach 
and a U-shaped incision was made with one limb 
extending to the dilated portion of the cesophagus 
and the other extending along the cardiac end of the 
stomach (Fig. 5). On opening the cesophagus there 
was no evidence of ulceration or peri-cesophageal 
inflammatory .tissue but there seemed to be some 
thickening and fibrosis in the muscular layer of the 
cesophagus. The anastomosis was completed as in a 
Finney pyloroplasty and the line of suture enforced 
with omentum. Following the operation the patient 
was fed through a gastrostomy tube and her con- 
valescence was uneventful. 

On February 15, 1932, she enjoyed a meal of eggs, 
potato, and toast by mouth and was discharged from 
the hospital on a 6 meal bland diet. 

In October, 1933, she was eating everything by 
mouth except very heavy meats, and doing all of 
her housework. The gastrostomy had been closed 
for some time. Fluoroscopy showed some delay at 
the cardia but a steady stream of barium entered 
the stomach. The patient had gained weight and 
was greatly pleased by the improvement following 
operation. 

CasE 5. F.P., an American housewife, aged 35 
years, was seen in April, 1932, complaining of sub- 
sternal discomfort and epigastric pain of 8 months’ 
duration. There was no real dysphagia at the outset 
but regurgitation of liquids occurred when they were 
rapidly ingested. A month after the first symptoms, 
attacks of severe epigastric pain appeared, which 
were relieved by food or soda. These had increased 
in frequency and showed but slight improvement 
from dietary treatment. X-ray examination 3 
months before admission showed a slightly dilated 
cesophagus with retention of barium. 

(Esophagoscopy on May 5, 1932, showed slight 
thickening in the wall of the cesophagus near the 
cardia. The mucous membrane was intact. There 
was no evidence of ulceration and a definite diagnosis 
was impossible, although carcinoma was seriously 
considered. The patient was placed on a 4 meal 
bland diet but continued to lose weight and suffered 
from regurgitation. Tincture of belladonna and 
nitroglycerin medication gave some relief but a 
second X-ray examination in September, 1032, 
showed the same type of deformity in the cesophagus 

The patient was admitted to the hospital a second 
time in October, 1932, the epigastric pain being less 
frequent but the regurgitation worse. She was kept 
on the wards for over a month, gained weight, but 
still complained of regurgitation and difficulty in 
swallowing. Treatment with the Hurst bougies was 
instituted while in the hospital and she was dis- 
charged under supervision to continue bougienage. 
Her general condition remained stationary but the 
continued pain which occurred particularly after 
passing the bougie led to its discontinuation because 
of the possibility of traumatizing an ulcer. X-ray 
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examination in October, 1933, showed a constriction 
of the lower end of the cesophagus with marked 
retention and increasing dilatation. 

The woman was again admitted to the hospital 
on October 19, 1933, and placed on a high caloric, 
high vitamin diet. She was able to take 8 ounces 
of liquid food every 2 hours so gastrostomy was not 
performed. Because of the severe pain accompany- 
ing the use of the bougie in this patient, it was de- 
cided to do a gastro-cesophageal cardioplasty. 

On November 22, 1933, the phrenic nerve was 
crushed in the neck and the left lobe of the liver 
mobilized through a right rectus incision. The lower 
end of the cesophagus was mobilized to expose the 
beginning of the dilated area. No peri-cesophageal 
inJammation, oedema or scarring was disclosed. The 
lower end of the oesophagus was sutured to the stom- 
ach with silk and the opening into the mediastinum 
closed to prevent contamination. A U-shaped 
incision was then made, with one limb extending out 
of the cardiac end of the stomach and the other 
running up the cesophagus to the dilated area. Anas- 
tomosis was completed as in a Finney pyloroplasty 
and the left lobe of the liver resuspended. Her ability 
to swallow improved immediately after the opera- 
tion and although postoperative X-rays showed the 
same dilatation of the cesophagus, the barium passed 
the cardia somewhat quicker. In her subsequent 
course the patient maintained the improvement, 
although occasionally regurgitation occurs, par- 
ticularly at times of mental strain. 

Dr. Chester Jones who has followed the patient as 
medical consultant, considers her status 1 year after 
the operation to show 75 per cent improvement. 
Present X-ray films show very little delay in the 
passage of barium from the oesophagus into the 
stomach. - 


We may conclude, therefore, on the basis 
of these 2 cases and from the more extensive 
experience of others, that surgical measures 
find a definite, even if limited, use in the direct 
treatment of cardiospasm. 


SUMMARY 


Illustrative cases from a limited experience 
in the surgery of the cesophagus are presented 
with comments. 

The history of a case of impassable lye 
stricture is reviewed with special reference 
to the handling of the chemical injury to the 
stomach. 

Posterior extrapleural drainage is advocated 
for mediastinal abscess following perforation 
of the cesophagus and a successful case noted. 

Intractable cases of cardiospasm may be 
relieved by cesophagogastric anastamosis, as 
illustrated by 2 case records. 
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‘\HAT American surgeons are seriously 
interested in improving their minds and 
exchanging with their colleagues knowl- 

edge they have found valuable in the manage- 
ment of surgical relief was evidenced to a 


superlative degree during our most recent 
clinical meeting. Through the combined ef- 
forts of the central and local committees on 
arrangements every possible clinical facility 
in greater Boston was made available to the 


visiting fellows. A wide variety of general 
and special work was demonstrated. Many 
extra features absorbed the unexpectedly 
large attendance in such an interesting man- 
ner that it is difficult to believe that any visi- 
tor failed to carry away some helpful sugges- 
tion. There was a spirit of willingness and 
co-operation demonstrated among the teach- 
ers in our medical schools and hospitals that 
would be hard to equal. That the meeting 
was a success is evidenced by the general 
feeling among the visiting Fellows and by 
the numerous expressions of their gratitude. 
Those who participated in the program were 


enthusiastic regarding the high grade of intel- 
ligence, the eager and attentive attitude of 
those who filled the amphitheaters in every 
hospital and in nearly every clinic or demon- 
stration. Their feeling was one of general 
satisfaction that their efforts were appreciated. 

The scientific sessions were attended to the 
capacity of the auditorium. Subjects of gen- 
eral interest were presented by authorities 
from this country and abroad in a manner 
that held these audiences until late in the 
evening. Conspicuous among these speakers 
were the younger full time professors of sur- 
gery from our American medical schools. 
Some of our distinguished foreign guests par- 
ticipated in these programs in a most charm- 
ing and effective manner. New and important 
advances in surgery were presented and dis- 
cussed, without doubt carrying far-reaching 
benefit throughout our nation. 

Boston was honored by the central com- 
mittee in that the outstanding researches of 
Prof. Harris P. Mosher of Harvard Medical 
School were recognized by an afternoon sym- 
posium on “Diseases of the Csophagus”; 
usually local authorities are not permitted to 
present their work at the scientific sessions. 

In addition to the operative and dry clinics 
in the larger hospitals of Boston, which are 
always crowded, the splendid suburban hos- 
pitals were well attended. To these more 
distant clinics transportation was provided 
by the hospital, and if the session occupied 
the entire day, luncheon was served. That 
these efforts were of great value and appre- 
ciated, there can be no doubt. 

The special hospital conferences were of 
interest as usual, and the attendance was 
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large. Other special conferences, on cancer, 
fractures, industrial medicine, and traumatic 
surgery, were well attended. These special 
features of the work of the College are obvi- 
ously of such importance that a continuation 
of such activities is necessary. 

The clinics of the eye, ear, nose and throat 
sections were all overcrowded. Their scien- 
tific sessions were held in a special auditorium 
admirably suited to their needs. Many dis- 
tinguished guests participated in their pro- 
gram, all to the advantage of those Fellows 
interested in these specialties. 

The community health meeting on Wed- 
nesday evening at the Arena was a revelation 
to greater Boston. There was considerable 
doubt in the minds of the local committee 
whether this great auditorium would be filled. 
The program was of such character, however, 
as to attract a capacity audience. More than 
10,000 of our citizens were sufficiently inter- 
ested in their health to attend. Actually some 
2,000 who sought admission were unable to 
find seats. That this will be of widespread 


benefit in our community is certain. Enthusi- 
astic reports continue to come in. 
The motion picture exhibitions were excel- 


lent. Many new films of approved surgical 
procedures were included this year. One 
found a continuous stream of visiting Fellows 
slipping in and out of this projection room. 
This graphic method of teaching standard 
methods for specific problems in surgery is 
of utmost value. 

An attempt was made to display a limited 
number of scientific exhibits. These were 
mainly by local contributors. The only space 
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available was the gallery of the Statler Hotel 
ballroom. In spite of the inaccessibility of this 
arrangement, it was found that many were 
interested and spent much time in this de- 
partment. 

A new feature sponsored by Dr. Shields 
Warren was the demonstration of fresh patho- 
logical specimens from the operative clinics 
each day. These were brought together and 
discussed by our eminent pathologists. The 
specimens were shown on the screen by means 
of the Zeiss episcope, and were of natural 
color and without distortion. It was possible 
for one to see in this manner the specimen he 
had seen removed that morning in the opera- 
tive clinics. 

At the Boston Medical Library, much inter- 
est was exhibited in the historical pageant 
sponsored by Dr. Spector and given by the 
students of Tufts Medical School. Dr. F. B. 
Lund gave a charming and interesting illus 
trated lecture on the surgery of ancient 
Greece. Here also were exhibited the artistic 
hobbies of the Boston profession. Many of 
the Fellows enjoyed this pleasing feature. 

The Presidential Meeting on Monday eve- 
ning and the Convocation on Friday evening 
at Symphony Hall were impressive as usual. 
The addresses of Dr. Haggard and Dr. Green 
ough, the Murphy Oration by Dr. Balfour 
and the Fellowship Address by Dr. Lotus D. 
Coffman were all thoroughly enjoyed. The 
high grade of the candidates accepted was 
gratifying. It is felt that Boston may be 
proud to have acted as host during a Clinical 
Congress so obviously successful. 

ARTHUR W. ALLEN. 





PRESIDENTIAL MEETING, CONVOCATION 


ADDRESS OF WELCOME! 


ARTHUR W. ALLEN, M.D., F.A.C.S., Boston, MASSACHUSETTS 


S| N behalf of the local Committee on Arrange- 
) ments, it is my pleasant privilege to bid 
you welcome. It is particularly fitting 
that this Twenty-fourth Annual Meeting should 
be held here, as your President-elect, Dr. Robert 
B. Greenough, so admirably typifies Boston sur- 
gery. His untiring efforts in the advancement of 
education and service to humanity make it as- 
sured that your institution will thrive under his 
leadership. Boston has always stood for a high 
standard of education. This has been true in 
medicine and surgery and community service. 
Our predecessors have made great contributions 
to science. Among them are the Warrens, Oliver 
Wendell Holmes, Bigelow, Cabot, Richardson, 
Fitz, Mixter, Homans, Cheever, and the Porters. 
Some of these have left sons, but all have left 
disciples to carry on the torch of learning, teach- 
ing, and service to mankind. 

It has been six years since the Clinical Congress 
of the American College of Surgeons visited our 
city. During this interval there has been a con- 
siderable increase in our clinical facilities. New 
hospital buildings have been erected and modern 
equipment installed. The standard of service 
has kept pace with these improvements. It seems 
fitting to mention particularly the excellent hos- 
pitals and high grade of work now found in our 


suburban communities. We wish it were possible 
for each of you to visit these splendid clinics and 
many of you will have this opportunity. 

The medical schools and hospitals of greater 
Boston have seriously attempted to utilize every 
available facility to make your stay with us 
worth while. We realize that all of you will not 
be able to gain admission to each feature of the 
program that you may select. Let us urge you 
to accept with good grace some alternative clinic 
or demonstration, for an effort has been made by 
the combined local and central committees to 
offer you nothing that will fail to be of interest. 
At the medical library there will be an oppor- 
tunity to see interesting features pertaining to 
the history of our science. Also, here will be dis- 
played works of art as an illustration of a pleasing 
hobby by members of our local profession. Nu- 
merous other entertaining and instructive possi- 
bilities have been made available. 

To those of you who are honoring us by your 
first visit, let us remind you of the many points 
of historic interest in and about this old City of 
Boston. You may become lost in the maze of 
our crooked streets but you will find our citizens 
courteous and helpful. It is our earnest desire 
that your stay with us be pleasant, interesting, 
and beneficial. 


Presented before the Clinical Congress of the American College of Surgeons, Boston, October 15-19, 1934. 





sible 
and 


ater 
very 
1 us 
not 
the 
you 
linic 
> by 
5 to 
“est. 
Dor- 
y to 
dis- 
sing 
Nu- 


ISSi- 


‘our 
ints 
y of 
> of 
ens 
sire 
ing, 


HAGGARD: THE BACKGROUND OF THE AMERICAN SURGEON 


THE BACKGROUND OF THE AMERICAN SURGEON! 
WILLIAM D. HAGGARD, M.D., F.A.C.S., D.C.L., NASHVILLE, TENNESSEE 


In their life and doctrine, they (our forbears) set forth a true and 
lively word to the great enlightment of our darkness. — OSLER. 


“A URGERY has a noble heritage. Its disciples 
_ are the intellectual descendants of all the 
great minds who have glorified time. There 
has been an apostolic succession in surgery from 
the Father of Medicine to each Bishop in our 
Priesthood to the latest devotee who enters the 
sacred portals. Galen, Avicenna, de Chauliac, 
Paré, Harvey, and Wiseman who was a bridge 
of one plank from the seventeenth century to 
Cheselden, down to the immortal Lister who 
gave “a new Heaven to medicine and a new 
Earth to surgery.” His carbolic dressings due to 
Pasteur were more potent than the sweet smell- 
ing spices that Rebecca poured upon the wounds 
of Ivanhoe. 

The background and tradition of the surgeons 
of the New World are predominantly British. 
Before the arrogant George III lost the American 
colonies, the best medical men in the new country 
were graduates of the University of Edinburgh, 
“Scotia’s darling seat.” There surgery was in full 
bloom. Munro I, II, and ITI and their colleagues 
flourished. The Bells were great ornaments. In 
London there were Parry, Cullen, Abernethy; 
“the five custodians of the Gold Headed Cane’’; 
and the immortal Jenner, friend of John Hunter 
and godfather to his son. When “the Great Sur- 
geon”’ was spoken of in the days of Macaulay, the 
people thought of Brodie, as when they said “the 
Duke” it meant Wellington. There were also in 
that great constellation, Colles, Fergusson, Erich- 
sen, to whom Lister was house-surgeon, Simpson, 
and Paget. Some of these reached the empyrean, 
and to use Shelley’s words, “robed in dazzling 
immortality, sit on thrones.” 

John Hunter, next to Hippocrates, in the opin- 
ion of Gross, was the greatest figure in the history 
of medicine and the most remarkable observer of 
nature since Aristotle. Hunter, that lordly soul, 
raised surgery from the cruder and simpler pro- 
cedures to the dignity and responsibility of a 
true science. He created a unity between physi- 
ology and pathology and linked them with the 
natural sciences. A brilliant number of ambitious 
American medical students brought back Hun- 
ter’s methods and those of the great contemporary 
teachers and from them has developed the flower- 
ing splendor of the surgery of America, that 
country apostrophized by Tennyson as the— 


Gigantic daughter of the West, 
We drink to thee across the flood. . 
For art not thou of English blood? 


American civil polity and supremacy among 
the powers is the marvel of mankind. What is 
denominated Americanism is the same spirit 
which finally subdued imperial Rome after 500 
years; which stopped the hordes at Poitiers; rolled 
back the tide of Asiatic invasion beyond the 
Pyrenees; and preserved civilization from oriental 
degradation. Americanism incarnate gave the 
idealism for right against might in the World War 
and preserved by blood and treasure the allied 
nations. 

In the earlier days our civilization “was nursed 
by strong men with empires in their brains.” The 
first American surgeon of whom we hear was the 
sterling John Jones, who with Hunter studied 
under Percival Pott, fought in the Colonial and 
French wars, was the first teacher of surgery in 
King’s College in 1767, and the first in America 
to perform lithotrity. 

William Shippen, Jr., of Philadelphia, physi- 
cian-general to Washington’s armies, special pupil 
of William Hunter, was professor of surgery in the 
University of Pennsylvania, which he helped found 
in 1765. Shippen with Jones of New York and 
Warren of Boston—the triumvirate of early pio- 
neer surgeons living in the three large cities—dis- 
seminated their teachings throughout the 13 states. 

The fertile soil of America has produced pa- 
triots, poets, scholars, and inventors but none has 
contributed more for human weal and happiness 
than the surgeon. In the first quarter of the eight- 
eenth century, a writer in the Edinburgh Review 
asked, “ What does the world yet owe to American 
physicians and surgeons?”’ Suppose that question 
were asked now. What would history answer? 

A brief epitome of the historical drama of Amer- 
ican surgical achievements, like a trans-continental 
airplane, looks upon the high peaks only among 
many great mountains. Peer reverently with me 
into some of the treasures of biography. 

The Warren dynasty of 5 generations gave 
to Boston historic and epochal events in the 
march of American surgery. John Warren founded 
the Harvard Medical School in 1782. 


He built beyond mortal thought— 
Far in the Unapparent. 


‘Address of the Retiring President, presented before the Clinical Congress of the American College of Surgeons, Boston, October 15-10, 1934. 
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When the Charlestown ferry to Cambridge was 
stopped by ice he went round by Roxbury, per- 
formed his own dissections and lectured 3 hours. 
While Napoleon was divorcing Josephine, the 
Harvard Medical School was divorced from Cam- 
bridge. John Warren’s older brother, Dr. Joseph 
Warren, was killed at Bunker Hill. Warren later 
crowned that acropolis with sublimity at the 
time Monroe was enunciating his doctrine. 

John Collins Warren studied with Sir Astley 
Cooper. Cooper was trained by Henry Cline, 
who tapped the enormous hydrocele of Gibbon 
and withdrew 6 quarts of fluid. Warren was a 
dresser at Guy’s Hospital for which privilege he 
paid two hundred and fifty dollars a year. John 
Keats was also a pupil at Guy’s with American 
students in 1817. He abandoned medicine and in 
a year his imperishable “ Endymion” shot through 
the heavens like a meteor. After graduating at 
Edinburgh, Warren lived in Paris with Napoleon’s 
surgeon, Du Bois. He, with James Jackson, 
established the great Massachusetts General 
Hospital 113 years ago. There was destined to be 
enacted the great drama of anesthesia, ‘the 
death of pain.”’ It was “joyfull newes out of the 
new-found world.” The eighty-eighth anniversary 
of Ether Day will be celebrated tomorrow! because 
a Warren dared to employ ether, while William 
T. G. Morton hopefully administered it. Warren 
risked his unrivaled reputation, to say nothing of 
the life of his patient, in this most sublime experi- 
ment. He was a great teacher—the surgical auto- 
crat of New England—and dominated the Hun- 
terian era. The first operation in America for 
strangulated hernia, Warren did. He introduced 
staphylorrhaphy. He did amputations and cata- 
ract operations with great celerity. Longfellow, 
his patient, said that he had the eye of an eagle 
and a woman’s hand. 

Ether anesthesia, however, was first inten- 
tionally produced for the abolition of pain in a 
surgical operation by Crawford W. Long, of 
Jefferson, Georgia, “a spot in the wilderness of a 
new continent,” in 1842. Long used ether in 
childbirth, delivered his wife under ether and per- 
formed one or more operations under its influence 
annually thereafter. Unfortunately, he did not 
publish his work until 1849. 

Philip Syng Physick has been called the Father 
of American surgery and had a chair of surgery 
apart from anatomy created for him in the Uni- 
versity of Pennsylvania, in 1805. Through the 
influence of Hunter, he received his house-surg- 
eoncy at St. George’s hospital. “Physick was 
almost as much a mouthpiece of the doctrines of 

1 October 16. 


John Hunter in America as was Abernethy in 
London.” Both had many disciples but neither 
left a great successor. Physick paced the alley- 
ways of Philadelphia for several years before he 
earned enough to powder his cue. Stephen Girard 
was his intimate friend and Benjamin Rush his 
closest associate. Physick was the first to do 
lateral anastomosis by compression of the two 
loops of the intestine for artificial anus following 
strangulated hernia, the principle in Mikulicz’s 
operation as done today. He also removed a 
thousand calculi from the bladder of Chief Justice 
John Marshall. He invented the tonsillotome. 
He wrote not at all. His students were his pub- 
lishers. Physick first employed the absorbable 
ligature. He was the first to use the stomach 
pump for poison, the first to operate for imper- 
forate anus. Physick lived in terror lest his body 
be dissected, whereas John Warren made a legacy 
in his will that his body should be dissected and 
his skeleton hung in the lecture room. Gross be- 
lieved that Physick raised American surgery from 
its somewhat low state and so developed it that 
it soon became equal to the best surgery of Ku- 
rope. Physick ignored the report of the first 
ovariotomy by the lion-hearted McDowell in 
1809, but he was not ignored by the Goddess who 
emblazoned his name on the Roster of Immortals. 

Nathan Smith, a frontiersman in surgery, per- 
formed an ovariotomy in Vermont in 1821, with- 
out the knowledge of McDowell’s operation. He 
removed a 10 pound tumor and dropped the 
pedicle after tying it with a leather ligature. He 
founded Dartmouth Medical School in 1708, 
established the medical department of Yale Col- 
lege, New Haven, and filled the chair of surgery 
in 1813. Welch said of him that he did more for 
the general advancement of medical and surgical 
practice than any of his predecessors or contem- 
poraries in this country. 

“Premier surgeon of the West,” Benjamin W. 
Dudley of Lexington, Kentucky, after graduation 
at the University of Pennsylvania, studied 
abroad. The money for his European education 
was obtained by taking a flat-boat of produce to 
New Orleans, exchanging it for flour, transporting 
it to Lisbon, where he sold it for enough for a 4 
years’ course in London and Paris. He did 225 
lithotomies with 222 recoveries. He was the first 
to ligate the subclavian artery for an aneurism, 
(larger than a quart pitcher), in 1825. Hissuccess 
was largely due to the use of boiled water and the 
boiling of his instruments. In 1818, he challenged 
Daniel Drake, the great man of the West, to a 
duel which was declined, and his friend, Ir. 
Richardson, who took it up, was shot in the groin 
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but saved by the skill of Dudley who quickly 
ligated the femoral artery. He and Drake became 
fast friends and colleagues in Transylvania Uni- 
versity, the first medical school west of the Alle- 
ghanies. Drake inaugurated most good and great 
things in Cincinnati, but that did not prevent 
Dudley from essaying to make a rent in the robe 
of Aesculapius. 

Valentine Mott, also a pupil of Astley Cooper, 
was the most famous of the New York surgeons. 
His contemporaries even regarded him as heroic. 
In 1813, he excised the clavicle completely for 
osteosarcoma. It was the day before Waterloo 
when her beauty and her chivalry had gathered 
in Belgian’s capital. Mott tied the primitive 
carotid 51 times and the femoral 57 times. The 
first ligation of the innominate artery he did in 
1818. In 1826, he reported the first successful 
ligation of the common iliac artery. In all he per- 
formed 138 ligations. He lectured for 56 years 
continuously. 

George McClellan founded Jefferson Medical 
College in 1825 and invented teaching by public 
clinics. He wore a swallow-tail coat and made his 
daily visits in a chaise. It was the year when 
Lafayette made his last triumphal tour to the 
United States. The son of George McClellan com- 
manded mighty armies and stood upon the flam- 
ing brow of Malvern Hill. Brilliant, bold, con- 
fident operator; he was the first to excise the 
parotid gland. 

J. Marion Sims, a South Carolinian, born near 
the native heath of Andrew Jackson, did his 
memorable work in the cure of vesicovaginal fis- 
tula at Montgomery, Alabama, and made lacer- 
ated women whole. What prodigious effort, what 
abounding faith! He had operated upon the slave, 
Anarcha, twenty-nine times with twenty-nine 
partial or complete failures when, on that May 
day in 1849, he used the silver wire suture for the 
first time. It was an entire and complete success. 
Sims established The Woman’s Hospital in the 
state of New York in 1855, which was the foun- 
tainhead of gynecology. He was succeeded by 
T. Addis Emmet, master gynecologist. Sims 
demonstrated his operation before Nélaton, Den- 
onvillier, and Velpeau. While living in Paris, 
he attended the Empress Eugenie at St. Cloud 
and was physician to the Duchess of Hamilton. 
He operated in many of the capitals of Europe. 
A heroic statue of Sims stands facing the New 
York Academy of Medicine. 

The lure of the Napoleonic era took many 
American students to Paris. In the second third 
of the nineteenth century, it had supplanted 
Edinburgh as the popular mecca. The French 
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took the torch. Laennec and Trousseau occupied 
the teaching forum and had the world as an au- 
dience. France was the crucible of civilization. 
Science, art, and surgery vied with literature, 
drama, and vice. 

Henry I. Bowditch studied under the great 
Louis. While Trousseau had suggested thora- 
centesis, Wyman designed and employed the 
trocar and cannula and the technique in 1850, 
with Bowditch, who is said to have aspirated the 
chest after that some three hundred times without 
a fatality. The celebrated Dupuytren died of 
empyema rather than submit to aspiration, saying 
that he had never known anything to succeed. 

Henry J. Bigelow was one of the most brilliant 
of the products of the French school. A revered 
teacher, beginning in 1849 in Harvard, he dis- 
covered the iliofemoral (Y) ligament of the hip 
joint. His greatest contribution was in lithotrity 
by the perfection of the lithotrite. Stones crushed 
and removed by the evacuator at one sitting was 
a procedure perfected by him in 1878. 

Samuel D. Gross was the most conspicuous 
surgeon of his day between the era of the French 
and German ascendency. He was denominated 
“the master of American surgery”’, born in 1805, 
the year of Austerlitz and Trafalgar. Gross was 
an office student of George McClellan. He excised 
the trifacial nerve, invented the urethrotome, and 
perfected the treatment of stab wounds. His 
monumental treatise on surgery was begun while 
he was professor in Louisville. It was the first 
great American authority. When he spoke, 50 
years of American surgery was speaking through 
his lips and he has been referred to superlatively 
as having earned the royal title of the emperor of 
American surgery. 

The remarkable times in which the pioneers 
lived emboldened them to perform operations that 
had never been done before. Abdominal section 
of the extra-uterine pregnancy was done by a bold 
surgeon in New York, John Bard, in 1759. It was 
not until 1894 that Lawson Tate did the first 
operation of the sort in England. William 
Baynham, of Virginia, performed the operation 
for extra-uterine pregnancy twice with success in 
1799 in Essex County. 

Dr. Jesse Bennett, in Virginia, did a cesarean 
section on his own wife in 1794. Cogswell was the 
first to ligate the primitive carotid successfully for 
primary hemorrhage, in 1803. Walter Brashear 
of Bardstown, Kentucky, did the first successful 
amputation of the hip joint, in 1806. Deaderick of 
Tennessee, removed a large part of the lower jaw, 
in 1810. Francis Fontaine Maury, a native of 
Kentucky, performed the first operation of gas- 
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trotomy in this country. Kinloch, a Charles- 
tonian, General Lee’s staff surgeon, was the first 
to open the abdomen in case of gunshot wounds 
where there was no protrusion and sutured the 
perforations. William T. Bull has the distinction 
of first successfully opening the abdomen and 
suturing the perforations of a gunshot wound, in 
1885. 

The first nephrectomy appears to have been 
performed by Wolcott in Milwaukee in 1861, 8 
years before Simon performed the first case in 
Germany. 

Dr. John S. Bobbs, of Indianapolis, did the first 
operation on the gall bladder from which a num- 
ber of gall stones were removed. The patient 
recovered and was taken to the Portland meeting 
of the American Medical Association in 1902, 
where some of you may have seen her, as did the 
speaker. The first splenectomy was done by 
Dorsey in Piqua, Ohio, in about 1855. 

The first hysterectomy for a fibroid tumor of 
the uterus was performed by Walter Burnham of 
Lowell, in 1853. 

Hunter McGuire, one of the most distinguished 
teachers of surgeons in the South, was Stonewall 
Jackson’s surgeon. He was the first to tie the 
aorta after Sir Astley Cooper (1868). 

New Orleans furnished a brilliant group. To 
Warren Stone is ascribed the first resection of the 
rib for drainage in empyema and abscess of the 
liver. T. G. Richardson was the first surgeon to do 


a bilateral amputation of the hip joint at the same 
sitting, in 1843. 

Smyth was the first to cure an aneurism by 
ligature of the innominate artery, in 1864. Mott’s 


first case in 1818 was unsuccessful. Miles and 
Parham flourished and were succeeded by the 
surgical scholar and seer of America, the full- 
orbed star of the Crescent City. 

Louisville produced Yandell, the scholarly, and 
Matthews, the courtly surgeon; McMurtry was 
the chevalier and apostle of the new abdominal 
surgery. 

Nashville was graced by Eve, surgeon in four 
wars, who taught surgery to 454 students in 1859, 
the largest medical class ever gathered together 
outside of Philadelphia, and Briggs, also a lithoto- 
mist, both presidents of the American Medical 
Association; Haggard, who with W. E. B. Davis 
of Birmingham, founded the Southern Surgical 
Association in 1888; and the brilliant Douglas. 

In California, Henry Gibbons gave the first 
course of medical lectures on the Pacific Coast in 
1850, and his first patient was said to have 
dropped an ounce of gold dust on his desk (value 
of $16) as his fee. The other great pioneer sur- 


geons of San Francisco were Gibbons, Cooper, 
Toland, Lane, and Goodfellow, who was the ex- 
ponent of the earliest prostatectomy. 

The Northwest found the elder Mayo laying 
the foundation of the greatest surgical develop. 
ment yet witnessed not only in America but in 
the entire surgical world. 

About 1860, the hegira to Germany by Amer- 
ican students began. Virchow, Traube, and 
Langenbeck were the tripod upon which pathol- 
ogy, medicine, and surgery rested. Langenbeck 
was the most dexterous surgeon of his day. It 
was said that a man who came to see him do an 
amputation, paused to take a pinch of snuff and 
when he had sneezed the operation was over. 
Efficiency and great devotion were inspired by 
the masters—Kocher, Trendelenburg, von Berg- 
mann, Billroth, and Mikulicz. 

Keen was the first to bring back antisepsis to 
Philadelphia after his German tutelage. With 
his friend, the gifted S. Weir Mitchell, he made 
studies abroad on gunshot wounds and nerve 
suture. He was one of the first teachers of path- 
ological anatomy. His pen was as mighty as his 
scalpel. He was the Nestor of surgery in our time. 
Joseph Pancoast, to whom was referred the 
daughter of the Lord Chancellor of England by 
Sir William Fergusson as the greatest plastic 
surgeon in the world, antedated him. We see also 
in Philadelphia the flashing scalpel of Agnew, 
whose clinic is immortalized in one of the strongest 
paintings of modern times. 

In Canada, surgery had an almost exclusive 
English background and produced such stalwarts 
as Shepherd, Armstrong, Starr, and the great 
universities at Montreal and Toronto. 

In New York, in the latter half of the nine- 
teenth century, were Van Buren, Buck, James R. 
Wood, Frank Hamilton, T. Gaillard Thomas, 
Sand, preceded by Willard Parker, who did much 
to familiarize the profession in 1867 with the 
wisdom of operating for appendiceal abscess. The 
metropolis has had in the last four decades a long 
list of surgeons of stellar brilliance—of these, 
McCosh, Abbe, Gerster, Wyeth, Bryant, Dennis, 
Stimson, Weir, Bull, and Peck have luster 

Charles McBurney and Reginald Fitz did their 
transcendent work in appendicitis; McBurney 
perfecting its operative treatment in 1880, after 
Fitz described its pathology a year before. They 
both passed into the Valhalla of surgeons in the 
same year—I913. 

Philadelphia, the cradle of surgery, had, as its 
pride, the Ashhursts, White, Rodman, the match- 
less Deaver, and Da Costa—scholar, author, 
teacher—who said, “ No one knows of the haunt- 
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HAGGARD: THE BACKGROUND 


ing anxiety, the deep disappointments, the baf- 
fling perplexities, the dread responsibilities, and 
the numerous self reproaches of one who spends 
his life as an operating surgeon. His hand must 
be as light as a floating perfume, his eyes quick 
as a flashing sunbeam, his heart as broad as hu- 
manity, his soul as sweet as the waters of Leba- 
non. 

Baltimore was first seen in the firmament by 
the light of William Gibson, who was a pupil of Sir 
Charles Bell and a friend of Byron, and who was 
wounded at Waterloo. He was the first to perform 
the operation of ligating the common iliac artery 
in the year of our last war with England. Balti- 
more’s fame was enriched by William S. Halsted, 
founder of the Hopkins School of Surgery, who did 
great work in conduction anesthesia, carcinoma of 
the breast, goiter, hernia, and many other fields 
touched by his genius, which is never to be for- 
gotten. This luminous figure, having no children 
of his own, was the prolific Father of Surgeons. 

Among Boston’s great are remembered Cheever, 
Homans, Cabot, the Porters, Mixter, Munro, and 
the great-hearted Maurice Richardson who taught 
the newer abdominal surgery, and, as Mumford 
said of Oliver Wendell Holmes, sat for years amid 
the 4’sculapians in the seat of honor. 

In Cincinnati there was Connor, Dandridge, and 
Ransohoff; in the twin cities, Wheaton, Moore, 
and McLaren. When we think of Albany, we 
think of Van der Veer; of Buffalo, of Roswell 
Park; of San Francisco, Harry Sherman and Tom 
Huntington; of Richmond, George Ben Johnson; 
of St. Louis, McDowell, Pope, Hodgen—who de- 
vised the ingenious and useful suspension splint; 
of Texas, Thompson; and of the Pacific North- 
west, the late lamented Coffey, who devised safe 
ureteral transplantation. 

The radiant sun of modern surgery, that was 
to shine so effulgently over Chicago, had its 
dawning with the arrival of Daniel Brainard in 
shabby clothes on an Indian pony. He found not 
more than one hundred people around Fort Dear- 
born. In 1837, he took out a charter for the Rush 
Medical College and after a season of study in 
Europe, opened the College in 1843. Brainard’s 
work was original on ununited fracture, the inven- 
tion of the bone drill, and iodine injection for 
spina bifida. 

Moses Gunn, a luminary, was succeeded by 
Charles T. Parks, physically and mentally a gem. 
Edmund Andrews was the first to employ nitrous 
oxide in general surgery. The group that made 
Chicago famous as the clinical center of the West 
comprised Fenger, Senn, Murphy, and Ochsner. 
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Fenger brought the new pathology to America. 
Senn waited table for his board while practicing 
in Milwaukee and made the experiments in in- 
testinal anastomosis in his basement, but at the 
International Congress in Moscow he was ac- 
claimed the Premier Surgeon of the World when 
he presented his paper on “ Peritonitis” and was 
carried on the shoulders of his ardent admirers. 

Murphy—greatest of American surgical teach- 
ers—cured ankylosis, introduced therapeutic 
compression of the lungs, and invented the most 
exquisite surgical device in the world—the Mur- 
phy button. 

Ochsner, chief of staff of Parks and Senn, be- 
came one of the greatest surgeons in our time and 
had the largest individual private surgical clinic 
in America. His voluminous writings covered 
many subjects and covered them well. 

These are some of the great surgeons of the 
Western World. Many wore the splendid robes 
of fame; many “the muses decked with gifts of 
grace.” 

This rich background is your precious profes- 
sional heritage. Hold it to your heart and cherish 
it. 


Nor Mars his sword nor war’s quick fire shall burn 
The living record of their memory. 


The pride we have is not chauvinistic. We 
hail the improvements of our art from any clime. 
Far from being self-satisfied in the plenitude of 
our science, it is the principle of our guild to ac- 
claim any real contribution to science, whate’er 
its country, in the effort to prevent disease and 
mitigate its blight. Surgery has made such vast 
conquests that we cease to wonder. Its bene- 
factions make the angels rejoice. 

Shall we be content? 

Descartes said that if there is any possible way 
of increasing the wisdom and ability of mankind, 
it must be sought in medicine. 

What shall be said for that great multitude of 
American surgeons who did not teach or write? 


What of those who never sing, 
But die with all their music in them? 


They have lived to lessen the sorrows and assuage 
the anguish of mankind, for the surgeon is a gleam 
of sunshine in the patient’s dungeon, when the 
loved ones are wrapped in black despair. 

What a rich inheritance to be a surgeon in 
America, my America! 


In the land of youth and freedom beyond the ocean bars, 
Where the air in full of sunshine, and the flag is full of 
stars. 
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EFFICIENT SURGICAL SERVICE FOR THE WHOLE COMMUNITY! 
ROBERT B. GREENOUGH, M.D., F.A.C.S., Boston, MAssAcHUSETTS 


TNDER the broad charter of its articles of 
LU incorporation, the American College of 
Surgeons has brought about outstanding 
improvements in the practice of surgery in this 
country in the 22 years of its existence. It has set 
up qualifications for Fellowship of such a nature 
that the public may have confidence that every 
Fellow of the College is in fact worthy and com- 
petent to practice his designated branch of the 
art of surgery. The results accomplished by the 
College in its standardization of hospitals are 
world-renowned, and the work of its committees 
on fractures, cancer, sarcoma, and traumatic sur- 
gery has contributed greatly to the improvement 
of the quality of surgical service supplied to the 
community. 

Within the past few years, however, it has 
become increasingly apparent that competent 
medical and surgical service is not everywhere to 
be obtained by all classes of the population. 

Depression and unemployment have been re- 
sponsible for the more general appreciation of 
these facts, and have indeed been to a consider- 
able extent the cause of them, but few will deny 
that the provision for efficient medical and sur- 
gical service, including preventive medicine, has 
not for some time past been sufficient to meet the 
needs of all classes of the community. As Fellows 
of the American College of Surgeons, these facts 
deserve our serious consideration. 

In the 20 years which have elapsed since the 
beginning of the great war, profound changes 
have been taking place throughout the world, 
which have so altered the habits and thoughts of 
people of all nationalities as to produce almost a 
new civilization. During this period the advances 
of science have been unprecedented, and the 
application of these advances to the daily life of 
the people, whether in the form of new inventions 
to enhance their comfort and happiness; or as 
additions to the resources of medical and surgical 
science for the protection of their health, has con- 
tributed greatly to the welfare of mankind. This 
has been a period of mechanical and technological 
ascendency and of quantity production. In the 
widespread development of new methods of pro- 
duction and distribution of the essentials of exist- 
ence, it is not surprising that the older methods of 
supplying medical and surgical service should 
have been criticized as ineffective. As a matter 
of fact, medical practice has not remained alto- 


gether immune to these new influences, and the 
development of specialization in medicine and 
surgery is an example of the modifications which 
the scientific advances of this period have made 
necessary, as the sum of medical knowledge has 
increased. It is as a result of these developments 
that the group method of practice has come into 
existence. 

As a rule, however, the medical profession has 
resisted attempts to extend mass production 
principles to the practice of medicine. It is their 
belief that the peculiarly personal and fiduciary 
nature of the relation between patient and physi- 
cian is too precious a relationship and one of too 
much value to the community to be jeopardized 
by radical changes of a socialistic nature. This 
attitude on the part of the profession is one to be 
commended rather than condemned. The indi- 
vidual member of the community is dependent 
upon his medical advisor for the maintenance of 
his health and functional efficiency. In the oppor- 
tunity to select the physician or the hospital in 
which he has confidence rests the first step in that 
relationship of trust which plays so great a part 
in the satisfactory conduct of medical practice. 
The physician has been trained to accept the 
grave responsibilities that are involved in this 
fiduciary relationship, and the Hippocratic oath 
is evidence sufficient that this important feature 
of medical practice has been recognized both by 
the public and by the profession since before the 
Christian era. This peculiar responsibility of the 
physician is further safeguarded by the code of 
ethics which is universally accepted by the medi- 
cal profession. This code of ethics is designed 
primarily to protect the patient and the com- 
munity, by the elimination of those physicians 
who are unworthy or unwilling to accept the 
altruistic principles upon which the satisfactory 
conduct of the practice of medicine must inevit- 
ably rest. 

Living conditions in this country, however, 
have been profoundly altered in the past 5 
years. Depression and unemployment have re- 
duced many individuals from a position of relative 
independence to one of indigence, and have 
brought those who were once in easier circum- 
stances down in the scale of living below the com- 
fort level. At the same time the reduction of the 
incomes of the well-to-do has been such that sums 
they formerly contributed to charitable purposes 


‘Inaugural Address, presented before the Clinical Congress of the American College of Surgeons, Boston, October 15-19, 1934. 
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have been greatly reduced in amount, and in some 
cases have been abandoned altogether. 

Under these circumstances, it is not surprising 
that town, county, state, and finally even federal 
authorities have been obliged to assume increased 
obligations in order to provide even food and 
lodging for the destitute. The resources of the 
towns and counties have proved in many locali- 
ties to be insufficient and the former scanty pro- 
visions for the medical care of the indigent have 
become even less adequate than they were before. 
The extra burden has fallen chiefly upon the 
physicians and surgeons of the community to 
supply medical and surgical service to the indigent 
sick without remuneration. To this call of hu- 
manity physicians have responded, as one of the 
duties and obligations of a great and honorable 
profession. As a result, however, many members 
of the medical profession have by this time them- 
selves been brought perilously near to the level 
of indigence. More effective methods of supply- 
ing medical and surgical service to the commu- 
nity, and especially to the indigent and to the 
lower-income groups of the population, and of 
providing suitable remuneration for those who 
give this service is an immediate and urgent 
necessity. Not only is this necessary to maintain 
the health of the community itself, but it is 
needed also to preserve the medical man-power 
of the country. The amount of time and money 
involved in the education and training of the 
physicians and surgeons of the United States 
represents an enormous investment of time, of 
money and of effort; and one which, if destroyed, 
could not possibly be replaced for a period of 
many years. What has been said in regard to the 
medical and surgical personnel applies with equal 
cogency to members of the dental profession, to 
nurses, social workers, laboratory technicians and 
all of the ancillary professional groups who are 
concerned in supplying medical and surgical serv- 
ice to the population. 

While the present situation is of grave impor- 
tance to all of the professional groups that gain 
their livelihood by participation in the provision 
of medical and surgical service, it is of special 
concern to the surgeons of this country. The in- 
juries and diseases the surgeon is called upon to 
treat almost invariably require hospitalization 
and a more or less extended period of subsequent 
supervision. All too frequently these hospital 
expenses exhaust or exceed the patient’s limited 
resources, and further payment for professional 
service becomes impossible. 

We recognize that hospitals are doing their 
utmost to cut their cost of operation to the lowest 


possible figure. Ingenious projects for greater 
economy have already been instituted in hospitals 
all over the country. Conferences of the hospital 
department of the College have been devoted to 
this subject, and these efforts on the part of the 
management should be heartily supported and 
to a great extent guided by the members of the 
hospital staff. The chief and final consideration 
which must be recognized in this respect is the 
quality of service which the hospital can supply. 
Economies which lower the quality of this service 
must be avoided or the safety of the community 
will be seriously impaired. 

From the point of view of the surgeon the 
quality of service given to the community is of 
supreme importance. Very few of the injuries or 
diseases with which the surgeon deals are of the 
self-limited class or tend of themselves to spon- 
taneous recovery. The patient who requires sur- 
gical treatment is generally one in whom some 
gross mechanical condition is present, which must 
be removed or corrected before that individual 
can be restored to health. A great part of the 
surgeon’s work is also necessarily of an emergency 
character and deals with injuries and acute dis- 
eases and with the acute and imperative compli- 
cations of more chronic disease. In all of these 
conditions delay is dangerous, and what is of 
equal and sometimes greater importance, the 
moment for efficient treatment is fleeting and 
what must be done, must be done not only 
promptly but correctly, or the patient’s chance for 
recovery may be irretrievably sacrificed. 

The first and most important element in_the 
delivery of efficient surgical service then is, the 
qualification of the surgeon for the work he has to 
do. With the varying state laws for licensure to 
practice the healing art, we are at once confronted 
with the fact that the qualifications of the physi- 
cians and surgeons admitted to practice in the 
different states are by no means uniform. Further- 
more, there is only one license in a given state, 
and this permits the physician or surgeon to prac- 
tice any form of medicine or surgery for which he 
may consider himself qualified. His conscience, 
indeed, is his only guide. This is true even of the 
licentiates of the National Board of Medical 
Examiners who are admitted to practice in a 
number of different states without further exami- 
nation. 

Every graduate of a recognized medical school, 
and every physician who holds a license to prac- 
tice medicine in the different states of the Union 
has been taught the general principles of surgery. 
In general practice and especially in districts re- 
mote from the great centers of population, the 
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physician must be prepared to give surgical as 
well as medical service, especially in emergencies, 
for he is frequently the only possible source of aid 
at such a time. The American College of Sur- 
geons now carries eleven thousand surgeons on its 
rolls as Fellows of the College, but it would be 
manifestly impossible for all the surgical service 
needed by the community to be given by these 
qualified surgeons alone. For emergency service 
and for minor surgical procedures the community 
must not infrequently be dependent upon the 
general practitioner. Let it be said at once that 
the efficiency with which such service is supplied, 
day in, day out, all over the country by physicians 
in general practice is deserving of the highest 
praise and the widest recognition. 

For major surgical service, however, prolonged 
training, more intense application to this re- 
stricted field, adequate laboratory and hospital 
equipment, and the judgment and dexterity ob- 
tained only from experience, are qualifications 
which the physician in general practice cannot 
readily obtain. The more specialized surgical 
service of the community must therefore be pro- 
vided by those who have established their ability 
and fitness to give this service, and these qualifi- 
cations Fellowship in the American College of 
Surgeons is designed to certify. 

When we reflect, however, that in spite of the 
lack of any legal restraint, the medical profession 
has been so effectively controlled by its principles 
of ethics as to prevent the abuse of public con- 
fidence by the individual practitioner attempting 
to do surgical work beyond his capabilities, we 
must acknowledge again a high degree of moral 
sense and altruism as having been established as 
a tradition of the medical profession. 

The American College of Surgeons represents 
the only existing organization designed to estab- 
lish definite and distinct qualifications for the 
practice of surgery. Similar organizations exist 
for the qualification of specialists in some of the 
other branches of medicine, but the field is by no 
means covered by these independent agencies. 

The amalgamation of all of the different boards 
for the certification of specialists under some co- 
ordinating influence is at present under consider- 
ation and would undoubtedly lead to a more 
satisfactory appreciation by the public, as well as 
by the medical profession, of the value of such 
qualification. It would be unreasonable and un- 
wise, however, for the individual State Boards of 
Registration to attempt each to set up its own 
standards for the licensing of physicians and sur- 
geons in the different specialties. Certification of 
specialists should be national in scope; reasonably 


uniform in its requirements, with due regard to 
the varying demands of each form of special 
service; and above all things, should demand a 
broad general medical and surgical training as a 
foundation upon which specialization may be 
firmly based. 

Since no single national organization exists at 
the present moment for the certification of physi- 
cians and surgeons as to their qualifications for 
practice of all of the different special lines of 
medical activity, we must seek some other means 
of classification if we desire to deliver the most 
effective service to the community. Such a means 
is available to us in the hospitals. All but the 
smallest hospitals maintain such a division of 
their staffs, varying from the primary separa- 
tion into surgical, medical and obstetrical divi- 
sions up to the divisions of the larger hospitals 
into separate services and clinics in 1§ or 20 
different specialties of medical and surgical prac- 
tice. Physicians and surgeons in hospitals are 
further classified into permanent staffs and cour- 
tesy or associate staffs, but no hospital worthy of 
the name fails to exercise control and supervision 
over the work of its staff; to give serious con- 
sideration to the qualifications of candidates for 
its staff appointments, or to withhold appoint- 
ment from those who are not professionally qual- 
ified or are otherwise unworthy. 

The classification of specialists which is pro- 
vided by the hospitals, may well be utilized in 
any plans for providing more efficient service to 
the community. Since the hospitals themselves 
are ap essential part of any such project, they 
may prove to be the most satisfactory units with 
which to construct these plans, and in any case 
their co-operation and participation will always 
be an absolute necessity. 

It is not necessary, however, that such plans 
should be restricted to hospitals which have been 
approved by the American College of Surgeons. 
The advantages of such approval are today so 
obvious to the trustees, staffs, and patients of 
every institution, and to the public as well, that 
no small part of the benefit which has accrued to 
the community from the hospital standardization 
movement is the notable improvement of condi- 
tions in all hospitals, including particularly those 
which have not yet succeeded in reaching the 
minimum standard of the College but which are 
steadfastly approaching that goal of their ambi- 
tion. 

From early colonial times up to the present day, 
it has been an accepted principle in this country 
that the maintenance of the destitute and their 
medical and surgical care are an obligation upon 
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the community. This obligation has been dis- 
charged more or less completely by means of 
private charity, through endowments, or by local 
taxation. Only recently, and we must hope tem- 
porarily, because of the inability of these resources 
to meet the increasing demands occasioned by 
unemployment and depression, has it been neces- 
sary to call upon the state and federal govern- 
ments for financial support of these activities. 

The official machinery of the community by 
which these responsibilities have been met has 
varied from the appointment of a city physician 
in the smaller communities, to the establishment 
of Welfare Departments, overseers of the poor, 
and city and county almshouses and hospitals 
with medical officers on a full-time salaried basis 
or giving only part time service with or without 
remuneration. In addition to these services for 
the indigent, organized public health departments 
have been established in cities and towns, as well 
as by the state, to supply the needs of the com- 
munity as a whole in the way of health adminis- 
tration, sanitation, the preparation of vital sta- 
tistics, and quarantine measures in the com- 
municable diseases. In many states, however, a 
considerably broader program has been developed 
by public health departments, involving health 
education, demonstration clinics, research in pub- 
lic health problems, the provision of biological 
products for therapeutic purposes, and similar 
measures. The maintenance of institutions for 
the care of the insane and of the tuberculous, 
although not as a rule directly under the super- 
vision of the Department of Public Health, repre- 
sents another important and necessary medical 
activity of the local or state government. 

The development of the public health services 
has been a gradual one and from its very begin- 
nings it has been supported and guided by the 
medical profession. Of late years, however, there 
has been a disposition on the part of the pro- 
fession to be critical of some, at least, of the more 
recent expansions in the field of public health, 
on the ground that the state was thereby entering 
into direct competition with the practicing physi- 
cian, Where the practicing physician is properly 
equipped to give efficient service, such compe- 
tition must be condemned and medical or surgical 
service by the state should be restricted to the 
indigent. Where such is not the case, however, 
no one is better aware than are the members of 
the medical profession that more efficient service 
made available by means of the financial re- 
sources of the state is to the material advantage 
of themselves and of their patients; and they are 
quick to avail themselves of these resources. 


Neither physician nor layman will maintain 
that the public should be deprived of the oppor- 
tunity for efficient service, when such service 
cannot be rendered by the practicing physician, 
except with the aid of those departments of the 
government which are concerned in the main- 
tenance of the public health. 

The problem of providing efficient medical and 
surgical service to the whole community is at the 
present moment seriously complicated by the 
deplorable ignorance of large groups of the popu- 
lation in regard to what efficient medical service 
really implies. The enormous sums expended 
annually for patent medicines and for the services 
of the quacks and cultists show that in many 
cases it is ignorance rather than economic condi- 
tions which lead people to such deplorable waste 
of their resources and of the opportunity to regain 
their health at the same time. 

It must be clear to every one that it would be a 
waste of effort to make efficient medical and sur- 
gical service available to the whole community, 
unless or until the individual members of the 
community are sufficiently informed to make 
them ready to accept this service. At the present 
moment, while the demand is undoubtedly great, 
it is by no means universal. The ignorant and the 
credulous represent a formidable group through- 
out the country, and for their own sakes, as well 
as for the safety of the community at large, they 
must be educated rather than coerced to protect 
themselves. Today, with toxins and antitoxins, 
vaccines and serum tests; with insulin and other 
hormones and vitamins all based on accurate 
experimentation in the laboratories; and with the 
X-ray and other physical agents at our disposal, 
no one who is informed can doubt that physical, 
chemical and biological science is the foundation 
upon which the edifice of modern medicine has 
been constructed. This knowledge of the basic 
facts of medical science must be more widely 
published, in order that people may accurately 
estimate the futilities of the quacks and cultists, 
and the follies they advocate in the way of treat- 
ment of disease. Campaigns of public education 
of this nature can be carried out with propriety 
by the great national organizations of physicians 
and surgeons, as well as by city, state and federal 
public health departments. The individual prac- 
titioner, who must restrict his part in public edu- 
cation to the instruction of his own patients, has 
the right to look to the larger organizations to 
fulfill this manifest public duty. 

Just as the education of the public is a necessary 
feature of any project for providing more effective 
service to the whole community, so also is the 
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postgraduate instruction of the medical profes- 
sion. Physicians and surgeons who are not in close 
proximity to the centers of medical education are 
of necessity limited by their continued occupation 
in competitive practice, by the paucity of their 
professional income, and by the great amount of 
charity service they now supply, in their oppor- 
tunities for postgraduate study. In a profession 
which advances as rapidly as does medicine, text- 
books become out-moded almost as soon as they 
are published. Medical journals and medical so- 
cieties attempt to keep the practitioner informed 
of the notable discoveries of importance in medi- 
cine, but the practical estimate of the comparative 
value of these new developments is more difficult 
for him to obtain. 

Of late years steps have been taken by a num- 
ber of state medical societies to make available 
postgraduate instruction in medical and surgical 
subjects, by bringing instruction to the physician 
instead of obliging him to leave his practice to go 
to some medical center to obtain it. Such plans 
are meeting a long felt want and give good prom- 
ise of raising the general standard of medical and 
surgical efficiency, but the needs for postgraduate 
instruction of the medical profession throughout 
the country are as yet but inadequately supplied. 

From the point of view of their ability to pay 
for medical and surgical service, there are at 
least three classes of the community to be con- 
sidered, namely: (1) the indigent, who cannot 
pay at all; (2) those of adequate means who can 
afford to pay for what they need; and (3) the 
intermediate group, or those of moderate means 
who can pay for minor medical service but cannot 
unaided finance the expenses of serious illness or 
prolonged hospitalization within their restricted 
incomes. 

The care of the indigent sick has long been 
recognized as an obligation upon the community; 
and one which either through official sources or 
by private charity has, to a certain extent at 
least, been satisfied. So far as hospitalization and 
nursing care are concerned this is frequently the 
case, but all too often physicians and surgeons 
have been expected and permitted to contribute 
their services gratuitously for the care of this 
portion of the population. 

The physician who serves the community 
should not be expected to stand in any different 
relation from that of other professional men who 
qualify for the public service. Except in teaching 
hospitals, where some equivalent other than finan- 
cial return accrues to the physician or surgeon, in 
the way of reputation or opportunity, his services 
should be paid for as are the services of lawyers, 


engineers and other professional men who serve 
the city or the state. 

Many communities already provide hospitals 
for the indigent sick maintained by public funds. 
When, owing to unusual circumstances such as 
those which exist today, the demand exceeds the 
accommodation available, such cases can very 
properly be accommodated in other institutions or 
in their own homes, and their care be paid for by 
the community on a cost basis and with a fee 
schedule for professional services on a minimum 
but reasonable scale. 

Such a plan has already been authorized by the 
Federal Government for the medical care of 
dependents in the F.E.R.A. and the C.W.A. in 
their homes or in the doctor’s office. While the 
many forms and records with which the govern- 
ment finds it necessary to protect itself are un- 
familiar and annoying to the physician, an impor- 
tant principle has been established that the gov- 
ernment recognizes its obligation to remunerate 
the physician who serves the community by tak- 
ing care of the indigent, even though such re- 
muneration is at present on a scale which must be 
regarded as a minimum. 

The medical and surgical care of the well-to-do 
is reasonably well organized at the present time, 
and no great modification of private practice, as 
at present conducted, need be contemplated. It 
is undoubtedly true that very considerable ex- 
penses could be saved in caring for the well-to-do 
if they and their physicians and surgeons were 
disposed to eliminate some of the expensive labo- 
ratory tests, X-ray examinations and consulta- 
tions which are so frequently demanded when 
their necessity is not apparent in the uncom- 
plicated case. Such extravagances can only be 
avoided with difficulty if the patient is anxious to 
have them and pay for them, but the physician 
is aware of the fact that the money thus expended 
would often provide needed hospital care for 
many patients in the lower income class. 

The most difficult problem which presents itself 
in the organization of medical and surgical service 
to supply the needs of the whole community is 
presented by the great mass of the population 
which falls in the moderate means group. Indi- 
viduals in this class can be independent and can 
select and pay for such medical service as they 
may need only so long as serious illness requiring 
prolonged hospitalization and continued medica! or 
surgical care is not encountered. When serious 
illness does come, the middle class patient must 
either assume obligations in the way of debts 
which he can seldom discharge, or he must lose 
his independence and become a burden on the 
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community. It is to this class especially that it 
has been proposed to apply the prepayment 
insurance principle in order to spread the expenses 
of serious illness over a period of small monthly 
payments for a number of years. It is a fact that 
health insurance in one or another form has been 
adopted as the most promising solution of the 
difiiculties of this class of the population in some 
4o countries in the world in the past 30 years. 

Health insurance may be either voluntary or 
compulsory. In almost every other country the 
attempt has been made to start with a voluntary 
plan and it has been found necessary later to 
resort to compulsory insurance, required by na- 
tional legislation. This is not surprising when we 
consider the lack of knowledge of health matters, 
and the common characteristics of improvidence 
and lack of concern for the future which so fre- 
quently govern the actions of the human race. 
Some of these national insurance plans, as in 
Russia, involve the complete socialization and 
regimentation of medicine, a condition which is 
abhorrent to our western civilization. This is the 
form of medical practice which as “State Medi- 
cine,’ with its inevitable political control and 
destruction of individual initiative, is regarded by 
physicians as a menace to the best interests of the 
medical profession and of the community as well. 
Other plans, such as the British National Health 
Insurance Act, involve changes which are far less 
revolutionary and permit the médical profession 
to retain control of the medical aspects of the 
problem, and to this extent at least, are looked 
upon with less disfavor by physicians who have 
made themselves familiar with the details of these 
different projects. 

In a country composed of so many diverse 
elements as those which make up the United 
States of America; with the population here 
crowded in great industrial centers, there scat- 
tered in agricultural districts, and in other places 
more widely distributed still over the practically 
unsettled and frontier districts of the north and 
of the west, it is not to be expected that any 
single national plan for providing medical or 
surgical service to the whole community should 
prove everywhere to be satisfactory. The prob- 
lem is essentially a local one to be studied and 
solved by the members of the individual com- 
munities and by trial and error, if by no other 
means. In these experiments it is of vital impor- 
= that the medical profession should take the 
ead. 

Already the Workmen’s Compensation Laws of 
the several states require industry to apply the 
Insurance principle to the medical and surgical 


care as well as to the compensation of the injured 
workman, and the insurance principle seems to 
be in fact about the only way in which people in 
the moderate means class can be expected to pay 
either the hospital or the physician for the neces- 
sary costs of serious illness or operation. The 
machinery for the operation of the Workmen’s 
Compensation Law is maintained by the state. 
In many states an insurance fund, operated by 
the state, but contributed by industry, is pro- 
vided as an alternative to commercial or mutual 
insurance. We must all believe that the principle 
of workmen’s compensation for industrial injury 
and disease has come to stay. In many commu- 
nities in this country experiments in the way of 
providing medical and surgical care on a pre- 
payment insurance basis have already been at- 
tempted, and the results of their operation are 
being studied with the greatest interest. Most of 
the prepayment plans which have been put in 
operation have been started by industrial groups 
and involve a restricted territory and one of rela- 
tively uniform population. They vary from sin- 
gle group clinics to county medical society organ- 
izations. State-wide projects of this character, 
although proposed, have not yet been put in 
operation. In order to escape the dangers of 
unfair competition, a plan should include all of 
the medical and surgical agencies of the local com- 
munity that are qualified and willing to co-oper- 
ate in giving such service. If too large, the diver- 
sity of population and employment on the one 
hand, and of medical resources on the other, may 
endanger the satisfactory operation of any plan. 
The American College of Surgeons has taken the 
position that prepayment plans of this nature 
should be “free from the intervention of com- 
mercial organizations operating for profit,” in 
order that the maximum amount of the fund may 
be available for the payment of the medical, sur- 
gical and hospital expense which is to be supplied. 
Prepayment insurance plans not infrequently 
have been opposed by the medical profession on 
the ground that their operation in one way or 
another involves violation of the accepted code of 
ethics, especially in the matter of commercialism, 
advertising and unfair competition. That such 
dangers are present and must be avoided is clear 
to the physician or surgeon, however difficult it 
may be for him to explain these objections to the 
layman. They rest in fact upon the experience of 
years of medical practice, and they are based 
upon knowledge of the weaknesses as well as of 
the stronger qualities of human nature. 

The moderate means group which we have been 
discussing includes all those with incomes above 
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the indigent class and below the “well-to-do.” 
It would not be unreasonable, however, to make a 
further subdivision of this large class of the com- 
munity into at least two smaller groups; namely, 
(1) those on the lower level, whose resources, even 
when they are employed, could not be expected 
unaided to provide, on a periodic payment basis, a 
sufficient amount to pay the cost of full medical 
and surgical service, and (2) those of the upper 
level, who can, through periodic payments, assure 
themselves of sufficient resources to obtain this 
service without resort to community help or 
public funds. The lower level group of the mod- 
erate means class are the members of the com- 
munity for whom the provision of efficient service 
presents the greatest difficulties. 

The difference between the amounts which in- 
dividuals in this lower level group can pay and the 
actual cost of the service supplied, must be ob- 
tained from other sources. In this case, as in pro- 
viding for the indigent, the responsibility must 
devolve first upon the community. Many who 
now as indigents receive charity service un- 
doubtedly belong really in this lower level group. 
A rigid investigation of their economic condition is 
necessary for their classification. 

By virtue of the fact that the community is 
paying all of the expenses for the care of the in- 
digent, and a proportion, at least, of that of the 
lower level moderate means group, the commu- 
nity itself should assume the responsibility for the 
quality of the service thus supplied. 

The upper level group of the moderate means 
class may be counted upon to carry their own 
medical and surgical expenses, provided hospital 
accommodation and efficient medical and surgical 
service can be made available to them on a basis 
of minimum fees. Within the past few years 
many hospitals have developed special inter- 
mediate wards for patients of this group, where 
hospital expenses are reduced to a minimum by 
the elimination of non-essentials and a corre- 
spondingly reduced fee for professional service is 
collected by the hospital and paid to the physician 
or the surgeon in charge of the patient. Voluntary 
prepayment plans for hospital expenses or even 
for full medical and surgical service can undoubt- 
edly be organized in connection with such serv- 
ices, and are greatly to be preferred to the present 
commercial health insurance projects which have 
been developed widely and have received such 
severe criticism in a number of states in the past 
few years. It is of great importance, however, 
that prepayment plans of this nature be not re- 
stricted to individual hospitals or smaller groups. 
They should be a co-operative community organiza- 


tion; in order that all unfair competition may be 
avoided. 

Great difficulty will be found in defining accu- 
rately in dollars and cents the limits of these dif. 
ferent economic classes. Standards undoubtedly 
will vary from one community to another. What- 
ever criteria may be established in a given com- 
munity in regard to this classification on an 
economic basis, its observance should be rigid. 
One of the grave criticisms of the administration 
of our charity hospitals today is based upon the 
fact that the actual need for charity medical serv- 
ice is not always established beyond dispute in 
every case admitted to its wards. While the ex- 
tent of this abuse undoubtedly varies considerably 
in different communities, those who seek un- 
deserved free medical service at the expense of the 
truly destitute, must be meticulously sought out 
and prevented from obtaining such advantages. 
On the same basis the enjoyment of moderate 
means accommodations and reduced fees in hos- 
pitals should be rigidly restricted to those of 
limited resources whose finances do not permit 
them to obtain needed care in private practice. 

The Medical Service Board of the American 
College of Surgeons has laid emphasis upon the 
necessity for strict observance of the code of 
medical ethics in the conduct of these new and 
experimental methods of supplying service to the 
community. In the consideration and evaluation 
of their success the medical profession must un- 
avoidably be guided by the extent to which the 
new plans permit adherence to this code. Wide 
latitude is given, however, within these limits for 
the trial of such new methods of practice as may 
be suited to individual communities. The co- 
operation of the medical profession is essential to 
their successful operation and should be as freely 
given in this emergency as are their services on 
every other occasion where their need is manifest. 

The co-operation of other groups than the 
physicians is also to be desired in consideration of 
these plans. Data of great importance have 
already been collected upon this general subject. 
The vast majority of the medical profession has 
hitherto paid but scant attention to great national 
social and economic problems. From the sociol- 
ogists and economists much important informa- 
tion is to be obtained, and a closer and more 
harmonious co-operation between these groups 
and the medical profession appears to be the 
great need of the present moment, in order that 
each may contribute of its knowledge to the 
solution of perhaps the most important question 
which affects the physical welfare of the com- 
munity in the present generation. 
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In the Hospital Department of the American 
College of Surgeons we possess already an organ- 
ization which is functioning in a most satisfac- 
tory manner for the survey of the hospitals by 
trained investigators. Through this department 
of the College accurate data in regard to such 
local prepayment or insurance plans as are now 
in operation or may be developed in the future, 
can be readily obtained. It would seem at the 
present moment that the information we need 
upon which to base judgment as to their value 
can thus be secured at less expense than in any 
other way. It would be advisable, therefore, to 
continue the collection of this information in 
order that it may be made available to those 
who are studying these problems. 

The responsibility of industry for maintaining 
adequate emergency medical and surgical service 
for its sick and injured employees is at present 
widely recognized. The Board on Industrial and 
Traumatic Surgery of the American College of 
Surgeons has contributed in no small degree to 
improving the quality of this service by the estab- 
lishment of minimum standards for industrial 
surgical services, based upon the fact that proper 
qualifications over and above those necessary for 
astate license to practice medicine, must be re- 
quired of those engaging in this special form of 
surgery. The field of industrial medicine and 
surgery includes not only a consideration of the 
requirements of the Workmen’s Compensation 
Laws of the several states, but as well a more 
extended program of medical and surgical super- 
vision of the health of employees by physical 
examination, by study of the work hazards and 
requirements of the special industry, by health 
education, and by the practice of preventive 
medicine. 

Smaller industries and, in certain parts of the 
country, even those of larger size, have frequently 
chosen to entrust the risks and expenses of in- 
dustrial accidents and workmen’s compensation 
requirements to commercial insurance companies 
or “carriers” organized to assume these obliga- 
tions. It is not unreasonable of course to expect 
that the responsibility of the insurance company, 
under these conditions, should become precisely 
that of the original employer so far as goes the 
obligation to supply adequate and qualified sur- 
gical service in the emergency treatment of the 
industrial accident case, and that in its subse- 
quent supervision, it should ensure that Competent 
surgical care is given. The fact that either the 
employer himself or the insurance company which 
has accepted the responsibility for him is paying 
the expenses of such treatment and has a corre- 


sponding interest in the successful outcome of the 
case, with a minimum of loss of time and a maxi- 
mum of ultimate functional efficiency, justifies 
their insistence upon the adequate qualifications 
of the surgeons who give this special form of 
service. For the moment, the most practical way 
to secure these qualifications is to encourage 
those hospitals and those surgeons who desire to 
do this form of surgical work to meet the mini- 
mum standard established by the Board of In- 
dustrial and Traumatic Surgery of the American 
College of Surgeons. 

With this necessarily brief review of some of the 
many different and somewhat conflicting factors 
which appear to demand consideration in any 
concerted movement to supply more efficient 
surgical service to the various economic classes 
of the population, we may well conclude that 
further information must be obtained by care- 
fully organized and critically studied experiments 
before it will be possible for a final program of 
action to be prepared. 

No single health insurance plan of national 
scope appears at present to be applicable to the 
conditions existing in this country. The matter is 
at present one for local study and experiment. In 
such a study the best medical and surgical ability 
in the community is needed, acting in co-opera- 
tion with others qualified by their knowledge of 
economic conditions to join in the solution of the 
problem. 

The provision of adequate service for individu- 
als of the lower level income classes in the mod- 
erate means group, is the most difficult part of 
the problem. Some support derived from the com- 
munity, to supplement any possible prepayment 
insurance plan, may possibly be needed to meet 
the requirements of individuals in this class. With 
further progress in health education those in the 
upper level of the moderate means class may well 
develop an interest and a desire to participate in 
voluntary prepayment plans, beginning perhaps 
first with hospitalization alone, and extending 
ultimately to full medical, dental and nursing 
services. 

It is greatly to be desired that the trial of these 
new methods of providing medical and surgical 
service should be encouraged in different com- 
munities where the co-operation of the hospitals, 
the medical profession and others interested in 
the maintenance of the public health can be se- 
cured. Certain general principles which should 
be observed in the organization and operation 
of these plans have already been approved by 
the College. The Hospital Department of the 
College provides a ready means of securing accu- 
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rate information in regard to these plans and 
their operation, which should continue to be 
utilized to accumulate facts on which future judg- 
ment may be based. 

While the advantages and disadvantages of the 
different plans for health insurance are under in- 
vestigation in this laboratory of experience, a 
number of other steps are immediately open to us 
which should be of material help in providing 
more eflicient service: 

1. The value of the code of ethics of the medical 
profession in the protection of the interests of the 
whole population must be more widely appre- 
ciated by the public. 

2. The medical and surgical care of the indigent 
sick must be recognized everywhere as an obliga- 
tion of the community. 

3. The segregation of hospital wards for pa- 
tients of moderate means, who can and should 
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pay minimum hospital expenses and reduced fees, 
should be more widely practiced. 

4. Abuses of hospital charity by those who can 
afford to pay must be prevented. 

5. The expansion of the activities of public 
health departments into the clinical field should 
be restricted to demonstration clinics for edu- 
cational purposes and to such other activities as 
can be made available to the community only by 
the use of public funds. 

6. The education of the public in regard to 
health matters, and the postgraduate instruction 
of physicians should be more widely developed. 

7. The quality of service supplied to the com- 
munity should be recognized both by the public 
and by the medical profession as the first and 
most important consideration in every plan for 
providing more efficient surgical service and mak- 
ing it available to all classes of the population. 
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CANCER CLINICS AND CANCER SERVICES 
IN GENERAL HOSPITALS! 


ROBERT B. GREENOUGH, M.D., F.A.C.S., Boston, MASSACHUSETTS 


OUR years ago the Board of Regents of the 

American College of Surgeons announced 

its approval of plans for the development 
of special cancer clinics and cancer services in gen- 
eral hospitals. This action was not taken by the 
Board of Regents without due consideration of the 
presumed advantages as well as of the possible 
disadvantages of such a segregation of cancer 
patients from the general medical and surgical 
services of hospitals. Time has not yet elapsed 
sufficient for final judgment as to the value of 
these special clinics, but it would seem to be ap- 
propriate at this time to review some of the opin- 
ions which have been expressed in regard to the 
advantages and disadvantages which may result 
from their organization, and to consider to what 
extent their operation during the past 4 years 
has justified this recommendation of the College. 

The report of the Committee on the Treatment 
of Malignant Diseases which was accepted by the 
Board of Regents and published in October, 1930, 
emphasized the fact that cancer institutes in 
which both clinical service and research were 
carried on simultaneously required such large en- 
dowments for their support as to prevent their 
establishment in any considerable number of 
centers throughout the country. It was recog- 
nized, however, that such institutes formed the 
most effective method of providing treatment for 
cancer patients who could obtain their services. 

Special cancer hospitals, with adequate chari- 
table endowment or supported by the state, were 
acknowledged to be the next most effective 
method of providing cancer service. Such hos- 
pitals may be expected to provide diagnostic and 
therapeutic facilities of nearly as high a grade as 
that of the cancer institute. They lack, however, 
the generous endowment or other support re- 
quired for the maintenance of laboratories and of 
the full-time research staff qualified in the several 
different branches of science which are required 
to carry on effective cancer research. 

The American College of Surgeons is concerned 
especially with the quality of service which can 
be supplied to patients with cancer, and its rec- 
ommendations were designed to improve this 
service. The vital necessity, however, for the con- 
tinued laboratory investigation of cancer is ac- 
knowledged by surgeons as well as by all other 
physicians who have to deal with this disease. 


The support of cancer research, therefore, both 
by persons of wealth, who may be able to devote 
endowments or contributions to this most impor- 
tant field of investigation, and by the use of public 
funds, should be urged by every member of the 
medical profession, as one of the most necessary 
fields for medical investigation. On account of 
the expense of construction and maintenance of 
cancer institutes and special cancer hospitals, the 
fact must be accepted that a sufficient number of 
such institutions cannot at present be provided 
to take care of any considerable proportion of the 
cancer patients in the country. 

Special cancer clinics and cancer services in 
general hospitals were next considered, and be- 
cause of the small expense involved in their main- 
tenance and the fact that their organization per- 
mitted the same group method of approach to 
the individual cancer patient which has been the 
essential feature of the service given by the cancer 
institutes and special cancer hospitals, the devel- 
opment of such special clinics in general hospitals 
was strongly advocated. As a matter of fact, two 
forms of cancer clinics in hospitals were recog- 
nized: (1) the fully equipped treatment clinic and 
(2) diagnostic clinics without complete treatment 
facilities. Both forms of clinics, however, employ 
the group method of study of cases. It was hoped 
that diagnostic clinics would be inspired to obtain 
the necessary professional experience and the 
material equipment to develop into treatment 
clinics, and be enabled thereby to give full service. 
In some instances this development has occurred, 
and if it were not for the difficulty in securing 
sufficient funds for the necessary equipment under 
these conditions of depression, such developments 
would probably have been possible in many other 
cases. 

The Minimum Standard for Cancer Clinics in 
General Hospitals which was established by the 
American College of Surgeons includes six para- 
graphs dealing respectively with the details of 
organization, conferences, patients, equipment, 
records and treatment. The details of these require- 
ments need not be repeated here. They can be 
secured by anyone who is interested from the 
office of the College and are already familiar to 
many who are present. 

The situation may be briefly summarized, how- 
ever, as an attempt on the part of the College to 


1 Presidential Address, presented before the Convocation of the American College of Surgeons, Boston, October 19, 1934. 
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procure more efficient care for the cancer patient 
by establishing the following general principle: 
The patient’s interests are best served when the 
representatives of the several branches of medical 
science concerned in the study and treatment of 
cancer, work together in a co-operative manner, 
instead of arrogating each to himself a limited 
field in which his own influence is paramount. 
That such a condition of individualism was al- 
most universal a short time ago, is abundantly 
proved by the publication in medical literature of 
many articles dealing with the treatment of cancer 
by writers who displayed so prejudiced a view in 
favor of their own special methods as to indicate 
conclusively their ignorance of the accomplish- 
ments of other branches of science in this exten- 
sive field. In this narrow attitude the surgeons 
have been perhaps the chief offenders, but intol- 
erance of the views of others is by no means con- 
fined to surgeons; it is a common human failing, 
but in this instance it may be overcome by the 
group method of co-pperative study and discus- 
sion designed to provide for the cancer patient 
the most effective treatment which contempo- 
raneous medical knowledge will permit. 

The advantages to be secured by the establish- 
ment of cancer clinics in general hospitals may be 
listed as follows: 

1. The patient receives more complete study 
and more efficient treatment. 

2. More accurate and complete records are 
secured for subsequent analysis of end-results 
with a view to the increase of knowledge. The use 
of the standard abstract record forms of the Col- 
lege assures more accurate recording of data, and 
a uniform system of classification for cancer in all 
of its more important situations. 

3. The follow-up of cancer cases after treat- 
ment is more systematic and contributes to the 
welfare of the patient as well as to the accumula- 
tion of more accurate knowledge. 

4. Concentration of the cancer material of the 
hospital in the hands of a group provides greater 
experience for the individual members of the 
group and aids the development of their pro- 
ficiency and productivity, with resulting benefit 
to the patient, to the hospital and to the com- 
munity. 

5. The conference meetings of the clinic staff 
provide opportunity for more adequate under- 
graduate and postgraduate instruction in the 
subject of cancer and its treatment, and the ref- 
erence of patients to the clinic by physicians in 
private practice permitsthe extension of this 
educational influence widely throughout the com- 
munity. 


6. The special cancer clinic provides a con- 
venient and inexpensive method for supplying 
expert consultation service to aid the general 
practitioner and his patients in securing the diag- 
nosis of cancer in its early curable stage. 

7. Without material extra expense, and by 
mere rearrangement of services in the hospital in 
such a way as to entrust the cancer work to those 
who are more interested in this subject than in 
other special branches of surgical activity and are 
qualified to assume these responsibilities, oppor- 
tunity for more efficient service to the patient is 
secured. 

In order to estimate the extent to which cancer 
clinics in general hospitals have demonstrated 
their hoped-for advantages in the brief period 
since they have been in operation, we must con- 
sider these seven items one by one. 

1. The first item to be discussed, and the one 
which is, and always will be, the most important, 
is the question as to whether the cancer patient 
does in fact obtain better treatment in the cancer 
clinic than under the old regimen. It would be 
indeed surprising if the opportunity provided for 
more careful study of the cancer patient by the 
group did not result in more accurate diagnosis 
of the actual stage of the disease. Cancer in its 
many situations presents a number of different 
paths of dissemination and frequently different 
sites of predilection for metastasis can be recog- 
nized. Some of these peculiarities are character- 
istic of the histological type of tumor under con- 
sideration, and others are determined more by its 
anatomical situation. Thus the more experienced 
study of the group often discloses remote metas- 
tases which are positive contra-indications to the 
attempt at radical cure of the disease by surgery, 
and the patient is thereby protected from un- 
necessary operative measures which would be 
doomed to failure in any case. 

The close association of the surgeon and of the 
radiotherapeutist in the cancer clinic permits 
them also to co-operate in providing more efficient 
palliative treatment in the advanced cancer case. 
The combination of radiation therapy and of 
surgical measures can frequently be effectively 
employed to bring about relief of distressing 
symptoms, and even to accomplish temporary 
“arrest” of the malignant process, with the result 
that the patient may live for a long period of 
relative comfort and even die with, but not of, 
cancer, as a result of some intercurrent disease. 

The early diagnosis of cancer is promoted, first, 
by the greater diagnostic experience of the special 
staff, and, second, by reason of the possibility of 
exploratory operations, which can be performed 
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with safety in many instances only under re- 
stricted conditions, with competent frozen section 
diagnosis available, and with the immediate com- 
pletion of such radical operative or radiation 
treatment as may be indicated in the individual 
case. 

Finally, only by consultation, such as is ob- 
tained between the surgeon, the radiotherapeutist 
and the pathologist in the clinic, can a wise de- 
cision be made in the many cases of cancer in 
which the choice between surgery and radiation 
treatment, or a combination of the two, is de- 
pendent not upon any general rule, but rather 
upon the conditions existing in the individual 
case. 

Such considerations as have been mentioned 
are, however, still somewhat theoretical and the 
real test as to whether the cancer patient obtains 
more efficient care must be determined by the 
attitude of patients and of their medical advisers 
toward the services of the clinics. Everywhere 
the attendance at cancer clinics is onthe increase. 
In some hospitals in which the reference of pa- 
tients within the hospital is voluntary and not 
obligatory, the attendance at the cancer clinic has 
been steadily increasing year by year. There were 
14 cancer Clinics in the country in 1920 and they 
were chiefly in cancer institutes. In October, 
1933, there were 158 approved by the College, 
and some 155 in course of organization or awaiting 
survey. Such a development must indicate that 
the belief is widely held that through the organ- 
ization of a cancer clinic, the patient obtains more 
eflicient treatment. 

2. That the establishment of cancer clinics 
leads to the making of more accurate and complete 
records of cancer cases can hardly be denied. No 
one who has looked up hospital records of 10 
years ago with the object of studying a group of 
cancer cases, but has discovered many individual 
records so lacking in the data now considered 
essential in the way of history, physical examina- 
tion, pathology, and details of treatment as to be 
of no value whatever for classification or analysis. 
With the interest of the special group composing 
the clinic staff in preserving accurate and com- 
plete records, and with the aid of the standard 
abstract record forms prepared by the College, 
the records of cases in the cancer clinics have been 
greatly improved. The element of uniformity 
alone, obtained by the use of the standard ab- 
stract forms, is a material advantage, since a uni- 
form method of recording and of classifying cases 
permits the collection of data on a much wider 
scale than heretofore, by the assembly of records 
from many different clinics, and makes possible a 
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justifiable comparison of the end-results of dif- 
ferent forms of treatment which we have not had 
before. 

3. Twenty-five years ago no hospitals any- 
where had a systematic follow-up system of all 
their patients, and in only a few institutions in 
this country—and usually then only at the insti- 
gation of some interested member of the staff— 
was any effort made to maintain a continuous 
investigation of the long-time end-results of the 
treatment of cancer. Dr. E. A. Codman’s crusade 
for the more general adoption of end-result studies 
in hospitals is well remembered by the older gen- 
eration of surgeons today, and has borne fruit in 
the widespread development of follow-up clinics 
in general hospitals all over the country. In 
spite of the gradual adoption of these principles, 
however, the long time continuous follow-up of 
cancer patients has not even yet been universally 
adopted or vigorously carried on in general hos- 
pitals. Such a follow-up, however, is an essential 
feature of cancer clinic service. The advantages 
of such a continued interest are readily appre- 
ciated by the patient. Appointments for follow- 
up visits are seldom broken, and only rarely is it 
necessary to call upon the social service depart- 
ment for home visits and further investigation. 
The present knowledge of the end-results of the 
treatment of cancer on a minimum 5 year basis 
has already made possible the collection by the 
College of an enormous number of 5 year cures 
of cancer, a movement which has done much to 
dispel the pessimism of the public as well as that 
of the medical profession in regard to the possi- 
bilities of the successful treatment of this disease. 

4. The concentration of the cancer material of 
the hospital in the care of a relatively small group 
gives opportunity for a much richer experience 
and increased opportunity to the individuals se- 
lected for the cancer clinic staff. It is not un- 
reasonable, of course, and rather is it to be ex- 
pected, that this special assignment of privileges 
to one group shall be compensated by similar 
assignments to other groups of other branches of 
special work, such as fractures, circulatory dis- 
ease, or similar subjects of special surgical interest, 
as a quid pro quo. Such assignments may be only 
temporary and a certain amount of rotation of 
privileges of this sort is often advisable in the 
case of junior members of the staff. 

The surgeon who receives an assignment to a 
special clinic, whether it be by the direction of the 
chief surgeon of the hospital or by the decision of 
an executive staff committee, should accept it as 
a privilege, which it becomes immediately his 
duty to justify. Such justification must be dem- 
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onstrated not only by the increased efficiency of 
service given to the patient, but by such study 
and investigation of the hospital clinical material, 
as will add to the professional reputation of the 
institution. 

5. The essential feature of cancer clinic organ- 
ization is the group attack upon the cancer prob- 
lem. The group must include primarily one or 
more representatives of each of the three special 
branches of medicine which are most intimately 
concerned with the study and the treatment of 
cancer: surgery, pathology, and radiotherapy. 
Each of these different individuals brings to the 
group-study of the cancer patient special knowl- 
edge and experience which has been acquired only 
through a long period of study of these special 
lines of medical science. 

Until the group study plan was inaugurated, 
prejudices and misunderstandings extending even 
to bitter accusations of violation of the ethical 
principles of medicine were not uncommon 
among the representatives of these different spe- 
cialties concerned with the treatment of the cancer 
patient. It is extraordinary to observe the readi- 
ness with which such biased judgments disappear 
when free expression of opinion and experience 
can be secured in personal conference over the 
problem of the individual case. 

Such conferences are first and foremost of ad- 
vantage to the members of the group on account 
of their educational effect, but this educational 
advantage is by no means confined to the indi- 
viduals participating in the discussion. It extends 
immediately to the junior attendants, internes, 
medical students and nurses, who are connected 
with the clinic, as well as to members of the 
general hospital staff and to physicians who desire 
to attend the conference as visitors, in order to 
keep in touch with progress in the diagnosis and 
treatment of cancer. 

A further extension of the educational influence 
of the cancer clinic is the practice, prevalent in 
many clinics, of encouraging the physician who 
refers his patient for advice to come to the clinic 
with the patient and share in the group discussion 
of the case. When this is impossible a letter is 
usually written to the physician who sends his 
patient to the clinic giving the full details of diag- 
nosis and of the treatment advised. Such meas- 
ures not only extend the educational influence of 
the clinic, but they also procure the co-operation 
of the physician in the subsequent follow-up of 
the patient to the advantage of all concerned. In 
fact the educational advantages of cancer clinics 
are so readily appreciated as to be hardly open to 
discussion by anyone familiar with their operation. 
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A cancer clinic in a general hospital provides 
expert consultative service at a minimum expense 
to the medical profession of the community. The 
difficulties encountered in the diagnosis of cancer 
in its early and local stages are widely recognized. 
The general practitioner without the experience 
or the equipment to solve these problems is 
further handicapped in dealing with a doubtful 
case by the fact that he cannot afford to get the 
reputation of being an “alarmist”; neither does 
he wish to refer his patients unnecessarily for 
consultations involving loss of time and travel 
expenses as well as heavy consultation fees. For 
reasons such as these, he is tempted to delay. 
Unfortunately, this delay may be of vital signiti- 
cance in determining the success or failure of 
treatment in the individual case which actually 
proves to be cancer. When consultation involves 
merely a visit to the nearest general hospital with 
a minimum of expense and loss of time, this oc- 
casion for delay is done away with to the advan- 
tage of the patient and of his physician as well. 

From the point of view of economy, there is no 
doubt that the cancer clinic in the general hospital 
has advantages that are not to be gainsaid. It 
provides within the limitations of the professional 
ability of the staff and of the equipment of the 
hospital, a service patterned on that of the major 
cancer hospitals and institutes. This is accom- 
plished by the simple re-assignment of the services 
of the hospital staff and a corresponding classifi- 
cation and redistribution of its patients. 

In the surgical staff of every hospital, there are 
some surgeons who are interested in one phase of 
surgery, and others in another. Such interests 
are recognized by every chief surgeon in the as- 
signments he makes of the hospital material. The 
establishment of a cancer clinic is but a slight 
extension of this plan, involving the participation 
of the staffs of the surgical, the pathological and 
the radiotherapy departments, and of suitable 
representatives of other services, such as medicine, 
gynecology, genito-urinary surgery, otolaryn 
gology and dermatology. The co-operation of the 
neurosurgeon, the orthopedic surgeon, and the 
dentist is also much to be desired. The only extra 
expense the hospital need consider is the provision 
of suitable space for examining rooms and for 
clerical and social service workers, and a conven 
ient conference room. The salaries for clerical ani! 
social workers must, of course, be included. Most 
general hospitals are already equipped with all o! 
the surgical instruments and apparatus require: 
for the diagnosis and treatment of cancer, anc 
many have excellent X-ray equipment for therap) 
as well as for diagnosis. In some hospitals radium 
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in sufficient quantity is already available for 
treatment. Where this is not the case, the greater 
expense of purchase of radium must be considered 
or the need may be met by arrangements with 
other institutions. When such facilities are al- 
ready available in the hospital, the expense in- 
volved in the organization of a cancer clinic is thus 
a minor consideration. 

The principal disadvantage which has been 
claimed to result from the organization of a cancer 
clinic in a general hospital, is that the segregation 
of the cancer cases and their removal from the 
general medical and surgical services diminishes 
the interest and the experience of physicians and 
surgeons on these services and tends to restrict 
the treatment of cancer to a limited group of spe- 
cialists. This disadvantage must be admitted, in 
regard to cancer, as it is admitted also in regard 
to orthopedic surgery, genito-urinary surgery, 
gynecology, neurosurgery, and a number of other 
special branches of surgery and of medicine which 
have developed and flourished as a result of the 
rapid advance of medical science and the virtual 
impossibility for any single human mind to ac- 
quire and retain in serviceable form the amount of 
knowledge which has resulted from the medical 
progress of the past 50 years. The day when 
one surgeon or one physician could make himself 
master of all of the information needed to deal 
efliciently with every variety of disease which 
may present itself, has long since passed; and 
specialization is the answer to this condition. It 
is through specialization indeed, that many of 
these same advances in medicine and surgery have 
been brought about. Specialization is the price 
we of this generation are obliged to pay for the 
benefits we have obtained from the progress of 
medical science in the past 50 years. Not only 
must we believe that specialization has come to 
stay, but we must recognize that its further devel- 
opment is imminent. Even in this special subject 
of cancer further limitations of the general field 
are already evident in the subdivisions of interest 
and of experience on the part of the individuals 
who are united in the cancer clinic staff. The 
special interests and the special qualifications 
which determine these subdivisions of the work 
of the cancer clinic are to the positive advantage 
of the patient as well as of the staff. It is a form 
of voluntary division of labor which yields most 
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desirable results. Such division of the work of the 
clinic may be only temporary and elastic and 
rarely need be extended beyond the hospital, but 
an established reputation along some special line 
inevitably brings the demand for consultation 
service from professional colleagues. This sub- 
division of the work of a cancer clinic is further 
an economy of time. In clinics which are open 
every day, one day of the week may be devoted 
to one group of cases and the next day to another, 
to the obvious advantage of conservation of the 
time and energy of the staff and the avoidance 
of undue delay on the part of the patient. 
Another objection which has been raised against 
the organization of these special clinics is that the 
term “cancer”’ creates apprehension and some- 
times despair on the part of some of the patients 
who may be advised to come to the clinic for con- 
sultation. This feeling is so strong in certain com- 
munities that the alternative term of ‘tumor 
clinic’? has been employed as an euphemism, al- 
though the clinic carries on exactly the same 
functions under either name. As a matter of fact 
the progress of public education has already 
brought about a change of attitude on the part of 
the public toward the term cancer. The subject 
is discussed more freely and with far less appre- 
hension than was the case 20 or 30 years ago, and 
this supposed disadvantage will probably dis- 
appear entirely in a few years more. If not, the 
use of the term “tumor clinic”’ is an easy remedy. 
In conclusion, we may say that the suggested 
disadvantage involved in the organization of can- 
cer clinics in general hospitals—that it tends to 
make the treatment of cancer a specialty—must 
be admitted. It does; and it does so intentionally, 
but it is a group specialty, not an individual one. 
There is abundant evidence that under the group 
method of study and of treatment, the patient, 
the physician in general practice, the surgeons of 
the country, and the community itself believe that 
the cancer patient receives more efficient treat- 
ment. We may conclude, therefore, that there is 
no occasion at this time to alter the policy of the 
American College of Surgeons of advocating the 
organization of cancer clinics in general hospitals. 
Rather should this policy be re-aflirmed, and 
efforts be made to aid these clinics in every way 
to provide still more efficient service to the cancer 
patients seeking their help in the years to come. 
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O progressive person would return to a 
simpler life with its primitive practices 

and superstitions, if he could. With all 

of the complexities and difficulties arising out of 
a constantly expanding civilization, we should 
prefer to face its problems and to deal with its 
complexities rather than return to ignorance and 
superstition in dealing with the issues of life. 
Every civilization, in the long run, pays for what 
it does not have as truly as it pays for the things 
it possesses; but it pays for the things it does not 
have with a different kind of coin than it uses in 
paying for the things it does have. Ignorant and 
backward nations pay in poverty, destitution, 
unborn hopes and ambitions, ignorance, and un- 
necessary sickness, for the scale of civilization 
that they maintain. Under such conditions the 
demagogue finds the ignorant populace an easy 
prey to his nefarious schemes. The practice of 
the various professions, such as medicine, law, 
the ministry, and education, is necessarily on a 
low level under such conditions. The progressive 
development of the well-being of a people calls for 
sacrifices in effort and money. Every step for- 


ward taxes the ingenuity of the people, lays neces- 


sary tribute upon their resources, and calls for an 
increasingly superior quality of service. 

What is true of nations in general is likewise 
true of groups that are responsible for the ad- 
vancement of their professions. It is true of the 
medical group. No one would have medical 
practice revert to the days when we knew nothing 
of vitamins, of radium, of the roentgen ray and 
radiant energy, of the chemistry of drugs, of the 
use of serums, or of modern surgery. We are 
well aware of the fact that contributions to med- 
ical knowledge in the last sixty years have exceed- 
ed in number and significance the contributions 
of the preceding three or four thousand centuries, 
and we have only begun. What lies ahead is 
entirely in the lap of the gods; it depends to a 
very large extent on the attitude that we take 
towards science. This is no time to be talking 
about science taking a holiday. Indeed, the cure 
of human disease, the alleviation of human suffer- 
ing, the prolongation of human life—in fact, all 
those things which contribute in any way to 
physical and mental health are directly dependent 
on the further advancement of science. Science 
cannot halt nor falter in its work, it must study 


every change in our social and industrial order, 
for every change probably creates new diseases; 
changes certainly modify conditions affecting old 
ones. Practically every step forward in the march 
of civilization has been marked by some discoy- 
ery, some invention, and by the extension and dis- 
tribution of human knowledge. Mankind is 
engaged in a continuing process of regeneration; 
each regenerative step is simply another mile- 
stone in human achievement. 

The representatives of the medical profession 
have certain responsibilities and obligations in 
common with the representatives of all other 
professions. The two chief responsibilities that 
they have are, namely, to advance the basic 
knowledge and the craft spirit of their own pro- 
fession and to promote the common welfare. The 
advancement of the interests of one’s own pro- 
fession is best performed by devoting oneself to 
his profession. Simple as this seems to be, it is 
not always done. Too many lawyers, too many 
teachers, and too many doctors worship at the 
shrine of their avocations rather than at the shrine 
of their vocations. 

From observations ranging over more than 
forty years in the educational field, I am of the 
opinion that the surest way for a scholar to win 
recognition is to become a better scholar; the 
surest way for a lawyer to become distinguished 
is to become a better lawyer; and the surest way 
for a doctor to achieve success is to become a 
better doctor. Obviously one cannot become a 
better scholar, a better lawyer, nor a better doc- 
tor, except by devoting himself diligently and 
faithfully to his profession—all of which means 
that he must, among other things, study and 
master the new knowledge appearing in his field. 

It is true, of course, that there are a number 
of factors that make this extremely difficult. One 
is the growth of knowledge itself. It is now ex- 
tremely difficult, if not impossible, for one to 
know everything about a given field of learning; 
but in so far as it is possible, surely there rests 
upon the professional man the obligation to be 
the master of the things that he professes. An- 
other factor that makes it difficult for him to 
achieve this ambition is that in recent years there 
has been a tendency to subdivide knowledge and 
to differentiate and specialize practice. Parti- 
tioned practice in the field of medicine certainly 


1 Fellowship Address, presented before the Convocation of the American College of Surgeons, Boston, October 19, 1934. 
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has carried with it all of the weakness of special- 
jsm in general and has greatly increased the costs 
to the patient. 

If I may be permitted, I shall cite one personal 
experience which illustrates what I mean. I 
realize, of course, that this experience may be a 
little extreme and that it may not have been 
possible for these events to happen in any other 
part of America. Some years ago, when I was in 
another state, I was suffering from some throat 
trouble. Iwas anxious to find out what the source 
of the trouble was and, if possible, to have it 
remedied. I called on a certain doctor who was 
a member of a certain clinic and who had a long 
printed form consisting of some two hundred 
questions which I was required to answer. These 
questions asked for far more detailed information 
than I would be expected to give in case I were 
applying for insurance; they not only went back 
to my immediate ancestry, but to my grand- 
ancestry and my great-grand-ancestry. All of my 
habits of life were minutely inquired into. After 
this man had secured a complete inventory of 
my ancestral history, of my physical weaknesses, 
and of my opinions on all sorts of subjects, he 
very wisely informed me that he would now take 
time to examine his report more carefully, but in 
the meantime he would pass me on to Dr. So- 
and-so, with the suggestion that this doctor ex- 
amine my tonsils. Dr. So-and-so placed a long 
slender piece of birch board down my throat, 
required me to say “ah” in a half dozen different 
languages and finally decided that aculture should 
be taker of the tonsils, but that he would not 
have it done that day. He did pass me on to a 
third doctor to have my teeth roentgenographed. 
When this man had completed pictures of all my 
teeth, he said, “I never pass judgment on the 
pictures; I only take them.” That made it neces- 
sary for me to see another doctor who decided 
that one of my teeth was ulcerated at the roots 
and that it should be extracted. Still being un- 
sophisticated in the ways of the medical and 
dental professions, I went unsuspectingly to this 
fifth doctor who proved to have an expert as- 
sistant. This man gave me some sort of gas, and 
while I was under the influence of it the offending 
tooth was removed. Upon my returning to 
consciousness, this doctor said to me, ‘“That was 
a very difficult tooth to remove. You have a 
badly lacerated jaw; it will now be necessary for 
you to have it treated for several days by Doctor 
——.” Then the explosion occurred. I raised the 
roof. When I received a bill for the services that 
had been so generously given me during the after- 
noon, it was for $125. 
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I do not recite these facts to condemn the 
medical profession, only to show what kinds of 
unfortunate practice may creep in, partly because 
of the differentiation of knowledge and partly 
because of blind obeisance to the god of specializa- 
tion. 

Clearly there is need for the co-ordination of 
work among specialists in every organization. 
Surely one who dissects a person’s lower maxillary 
should know enough to treat it afterwards. Med- 
ical practice cannot be standardized in the way 
in which industry can be, nor can operations be 
performed on a mass production basis, but when 
a doctor confines his practice to the winking muscle 
of the left eye he is really going too far. 

While the surest way for an individual to ad- 
vance himself in his profession is to become more 
professional, the surest way for any group of 
specialists in a profession to advance themselves 
and the interests of their profession, is to co- 
ordinate and to organize their activities so as to 
insure the fullest, freest, and most intelligent 
co-operation. 

Any profession that is constantly advancing 
will find it necessary to raise its standards from 
time to time. The people of a country have a 
right to improved service. Not only must there 
be a raising of standards, but means must be 
provided for the continuing development of those 
engaged in practice. 

I am not much concerned about the number of 
doctors that we have. I know there is a vast 
amount of talk among the members of your pro- 
fession as to whether there is an oversupply of 
doctors. Figures are cited to show that we have 
about one physician to every 750 or 790 persons in 
the United States and that this is a larger number 
than is to be found in England, Germany, France, 
or Sweden. It is believed that the presence of so 
many practitioners is in itself a weakness because 
it leads to unfair and unprofessional competition. 

I recall another circumstance which I think has 
a definite bearing on this particular matter. About 
ten years ago I was invited to be a lay adviser of 
one of the great foundations of this country in 
connection with certain projects that it proposed 
to make in stimulating a public interest in per- 
sonal and community health. We proposed to go 
into a number of communities, some urban and 
some rural, in various sections of the country, 
with a view to testing out our theories. When it 
was announced that we expected to go into a 
certain city, a city of about 40,000, every doctor 
in town, I think, joined in a protest against our 
coming. We were as unwelcome as Mr. Hoover 
would be in Mr. Roosevelt’s cabinet. No doctor 
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wanted us. But not fully understanding the 
medical mind, we went into the community never- 
theless. We took a group of trained nurses and 
competent doctors into the community. The 
nurses began having conferences with expectant 
mothers and with mothers of infants with regard 
to prenatal and postnatal care of children. The 
doctors began having meetings with small groups 
here and there at which health score cards and 
charts were devised for the school children. The 
nurses and doctors who represented the Founda- 
tion were persons of rare intelligence and attrac- 
tive personalities; they were adroit and skillful 
in meeting people and in discussing matters with- 
out offending them. At the end of the year, the 
local medical society, which was composed of all 
of the doctors in the community, had a meeting 
and passed resolutions requesting the City Coun- 
cil to levy a tax which would be the equivalent of 
fifty cents on every person in the community, to 
maintain the service which we had established. 
What was responsible for this change of heart and 
mind? The doctors said that there had been no 
reduction in their business during the year; as a 
matter of fact, it had increased; their incomes had 
increased; and, furthermore, the quality of their 
work was much higher than it had been a year 
before; more persons were coming to them, asking 
for advice, seeking examinations in matters relat- 
ing to their health and that of their children. 
The modern knowledge about diagnosis, treat- 
ment and prevention of human disease which had 
been dispersed by these unwelcome guests, had 
raised the quality of medical knowledge and of 
medical practice to a higher professional basis 
than ever, and the doctors were happy. 

Some five years ago while in Russia, I visited a 
number of clubs that had been established for 
laboring people. I remember one in particular 
where there were about one hundred men and 
women—peasant men and women—listening to 
a doctor who was talking to them about the 
simplest things relating to their own health and 
that of their children, and their responsibility for 
the health of the community. The vacant expres- 
sions of these peasant men and women began to 
light up as they began to understand a little here 
and there about the things the man was discuss- 
ing. It was the first time in their lives that they 
had ever received any instruction along these 
lines. This campaign for the diffusion of learning, 
bearing upon physical and moral health, has been 
carried on widely throughout Russia. 

It is my opinion that every time we raise the 
cultural level of a people we increase their wants, 
we multiply their needs, we fructify their ambi- 


tions. Perhaps the medical profession should 
take steps to request that none except those who 
possess adequate ability should be permitted to 
enter upon the study of medicine, and that none 
except those with the highest ethical ideals should 
be permitted to engage in the practice of medicine. 
But one of the surest ways of solving the over- 
supply problem in this, as well as in every other 
profession, is to educate the people with regard to 
the service the profession can render. 

Then another one of the problems with which 
the medical profession is gravely concerned is 
how to distribute.medical services so as to care 
for large numbers of people. We hear this move- 
ment referred to as a movement for socialized 
medicine. It manifests itself in various forms; in 
some countries in the form of insurance; in others 
the government subsidizes medical practice in 
certain areas; in some instances individuals within 
a community engage a community doctor and 
voluntarily levy a tax upon themselves; and in 
others, corporations, manufacturing concerns, and 
business enterprises of one kind or another, engage 
doctors to care for their employees. The thing 
that we shrink from in America apparently is the 
use of the term “socialized”’ or ‘“‘state’’ medicine. 
It is anathema to many. When Dr. Angell of 
Yale spoke before this convocation, he said that 
we should not be disturbed by a name. He ad- 
vised us to look carefully into the matter and to 
make our decisions on the basis of facts and the 
quality of service that we should undertake to 
render. In our antagonism to a point of view 
regarding a form of practice, we must not over- 
look the fact that the recruiting officers of state 
socialism are want, restlessness, and despair; nor 
must we overlook the fact that we have many 
socialistic institutions and socialistic forms of 
control in America. The American public school 
system, for example, is the greatest socialistic 
experiment that the world has ever witnessed. 
Our fire departments, our police systems, our 
post offices, are examples of pure socialism in 
government. 

The American people are practical people; they 
are constantly seeking something that works; the 
test of its success is the quality of work that it 
performs. The American people are distrustful 
of abstract ideas, abstract political theories, ab- 
stract social theories; they aim to take the course 
that works best in actual practice. For that 
reason there is a mixture of every form of control 
in America—democracy, communism, socialism, 
constitutionalism, autocracy, dictatorship—each 
in turn, under differing circumstances, has been 
approved and has been accepted when the motives 
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were found to be good motives and the practical 
results were proved to be good results. Human 
life is so varied, its problems so complex and so 
numerous that they cannot all be forced into a 
strait-jacket of any single theory. Just as good 
government will use many methods, every method 
depending upon the circumstances, to advance 
human welfare, so professional groups likewise 
must have a pragmatic philosophy, changing their 
methods when changes will produce better results. 

Nor must we overlook the fact that the masses 
everywhere are demanding greater opportunities 
and a larger share of the comforts of the world. 
They want good government, employment, old 
age insurance, unemployment insurance, educa- 
tion for their children, and the opportunity to live 
healthful, wholesome lives. They are trying to 
fashion a new philosophy in a world that is still 
held in check by administrative practices, modes 
of procedure, and outlooks of another day. The 
American people want to be shown that the things 
they desire cannot be attained. The important 
thing about our people is their common sense; 
they believe that the world is not finished; they 
think it is still advancing; they are willing to 
experiment with methods and processes and forms 
of organization of a humanizing and socializing 
character. They are not ready to accept these 
things wholesale, but they are willing that they 
shall be tried. 

Wherever people under existing conditions can- 
not obtain the benefits of modern medicine, there 
is a serious gap in the distribution of this service. 
To this extent civilization fails. Either we sit 
back and acknowledge the problem as insoluble 
or, regardless of preconceptions or slogans, we 
seek a practical solution. If the solution calls for 
some changes in the traditional way of distribut- 
ing medical services, we shall allow need and 
service to guide our practices rather than tradi- 
tion or selfish interests. 

Doctors live to serve others. The relationship 
between the doctor and the patient is intimate 
and personal. That is the real reason why we 
shy at systems, codes, and forms of political con- 
trol. Should the politician stand between the 
patient and the doctor, both the patient and the 
medical service would suffer. It requires a power- 
ful idealism on the part of the community and 
great strength of character on the part of the in- 
dividual to sacrifice political ambition and per- 
sonal ideals for the common welfare. No people 
has ever done it to any considerable extent or for 
any long period of time; and yet every people is 
constantly trying to achieve this goal. Sacred 
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covenants and promises to act collectively in the 
common interest, even when communities or pro- 
fessional groups have been operated under the 
inspiration of a moving religious principle, have 
often vanished as disillusionment has entered the 
souls of such communities or groups. Perhaps it 
is ease and material prosperity that dulls our 
hopes and darkens our ambitions and makes us 
cling to traditions. Perhaps after all there is 
something fine and subtle in human nature—a 
native inherent unspoken hope to live one’s life 
in the manner in which he thinks he can best 
serve others, that lures one on to greater achieve- 
ment. No one would wish to curtail idealism of 
this type. Great individuals, whether inside or 
outside an organization, will achieve to serve and 
serve to achieve. 

It must be true, indeed, that the life of every 
organization comes at last to depend on those 
few who do the work and who actually put their 
hearts into it to maintain that solidarity of inter- 
ests that is essential for the preservation of the 
ideals of the craft. On the other hand, I know 
that there is always present in every craft an 
inevitable minority who, through indifference, 
lack of responsibility, selfishness, or a desire to 
live softly, refuse to meet their moral obligations 
or their covenants. These obstructionists will not 
survive, for life is being tested more and more by 
spiritual standards. The world will reward those 
who show a willingness to lose themselves in some 
great cause or in some glorious adventure. The 
true heroes of a profession are those who have truly 
kept the faith, those who seek opportunity in 
order that they may fulfill it. Without thought 
of personal reward or private gain, the gifted few 
in succeeding generations, with luminous sincerity 
and a grave sense of responsibility, have taken 
the torch from falling hands and held it high. 
The true torch-bearers of a profession are the 
unrecognized “millionaires of the spirit’ who have 
ever placed the welfare of the community above 
personal preferment. 

So I should say upon this occasion that the 
things that we desire to have and to hold in 
every profession are: first, personal freedom, 
which carries with it the responsibility of dis- 
charging to the utmost of our ability our indi- 
vidual obligations; second, the interests of com- 
mon welfare, which means upholding the ideals 
of a group; and third, social good, which means 
that we should give freely of our talent and skill 
in the common interests, no matter under what 
kind of administrative program we may be work- 
ing. 
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PRESENTATION 


OF HONORARY 


FELLOWS 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Catcaco, ILLInors 


T the Convocation on Friday evening, 
October 19, Honorary Fellowships were 
conferred by the President on the follow- 

ing eminent surgeons: 

Sir Harold Delf Gillies, London, England— 
Commander of Order of the Bath of England; 
Commander of Order of the Dannebrog; Knight 
Bachelor; Fellow of the Royal College of Surgeons 
of England; Plastic Surgeon to St. Bartholomew’s 
Hospital. Introduced by Vice-President Charles 
A. Dukes. 

Professor Josef Halban, Vienna, Austria— 
Doctor of Medicine and the Distinguished Pro- 
fessor of Gynecology in the University of Vienna. 
Introduced by Regent Richard R. Smith. 


Mr. Harry Platt, Manchester, England—Doc- 
tor of Medicine; Master of Surgery; Fellow of the 
Royal College of Surgeons of England; Lecturer 
in Orthopedic Surgery at the University of Man- 
chester and President of the British Orthopedic 
Introduced by Regent John R. 


Association. 
Fraser. 

Dr. Bethel Solomons, Dublin, Ireland—Doctor 
of Medicine; Fellow and former Vice-President 
of the Royal College of Physicians of Ireland: 
Examiner in Obstetrics and Gynecology, Royal 
College of Physicians and Surgeons of Ireland and 
in Dunham University. Introduced by Regent 
C. Jeff Miller. 





PRESENTATION 


OF CANDIDATES—CLASS OF 1934 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Cutcaco, ILLinors 


N behalf of the Board of Regents of the 
American College of Surgeons, I have the 
honor to present for Fellowship in the Col- 
lege candidates as follows: 
United States... 
Canada.... 
Nicaragua......... 


Chosen... . 
Bahamas. . 
England..... 
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Each year as we receive a new class of candi- 
dates into Fellowship, I am impressed by the 
prestige of an institution that can influence such 
a goodly number of busy practitioners of surgery 
to seek its portals. 

To the casual observer these men and women 
appear as one more group that is being enrolled 
into our ranks. Complacently, this observer 
shrugs his shoulders and reflects: “(How easy!” 

As an illustration let us enumerate the facts. 

There were 4,988 applications for Fellowship 
on file January 1, 1934. One thousand one hun- 
dred and twenty-six of them were already ap- 


proved by their State or Provincial Committees 
on Credentials; 1,673 were presented to State and 
Provincial Committees on Credentials during this 
year. Of these only 639, or 38.2 per cent, were 
approved and recommended for examination. Of 
the total recommended for Fellowship before and 
since January 1, 1934 (1,765), our careful sifting 
process has admitted to Fellowship only 590, or 
33-4 per cent, constituting the candidates who are 
here present. Of the total 4,988 applications that 
were on file January 1, 1934, the 590 accepted 
candidates represent only 11.8 per cent approved, 
or r in every 8 applicants. 

Surely if we pay tribute where tribute is due 
we must pay full portion to the magnificent group 
which is before us this evening. Veritably they 
are the survival of the fittest. 

They are to be congratulated; and the College 
is to be congratulated; but above all, we must 
congratulate the people who shall in the future 
seek their services. 

Mr. President: Inasmuch as the candidates 
herewith presented have fulfilled all of the require- 
ments for admission and have affirmed the Fel- 
lowship Pledge of the American College of Sur- 
geons, on authority of the Board of Regents of 
the College, I take great pleasure in presenting 
them for Fellowship. 
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CASE HISTORY HONOR LIST AND PRIZE AWARD 
ALLEN B. KANAVEL, M.D., F.A.C.S., Cutcaco, ILLINoIs 


TYNHE Editorial Board of SuRGERY, GYNECOL- 
OGY AND OBSTETRICS is so heartily in sym- 
pathy with the program of the College and 

its demands that all patients should receive 

careful study, as evidenced by adequate records, 
that in 1930 it asked of the Board of Regents the 
privilege of presenting an annual prize in the 
form of a life Fellowship in the American College 
of Surgeons for the most acceptable set of case 
records presented by the candidates during the 
preceding year. The prize consists of five hun- 
dred dollars, invested in the name of the successful 
candidate for life dues in the American College of 

Surgeons, and is accompanied by an appropriately 

engraved certificate of appreciation on behalf of 

the donor, SURGERY, GYNECOLOGY AND OBSTET- 

RICS. 

The prize winners of the last 4 years have come 
from Louisiana, Texas, Montana, and West Vir- 
ginia, respectively. 

Forty-five histories, outstanding because of 
their evidence of careful study of the patient, 
have been selected. These were examined by the 
full Committee on History Reviews of the College 
with the name of the surgeon and his address 
eliminated so that an unbiased choice might be 
insured. Five sets out of the 45 have been select- 
ed as the best and the authors of these records 


placed on an honor list. May I ask each honor 
man to rise as his name is read. 
Nicholas Gotten, Philadelphia, Pennsylvania 
Wallace L. Nelson, Wisconsin Rapids, Wiscon- 
sin 
Roscoe W. Teahan, Philadelphia, Pennsylvania 
Harry V. Thomas, Fairmont, West Virginia 
Clarence H. Snyder, Ann Arbor, Michigan 


On behalf of the College I extend to each of 
you the congratulations of the Board of Regents 
upon the excellence of your case histories. And 
now, may I announce the prize winner from 
among this group and invite him to the platform 
to receive the certificate of appreciation from our 
official journal, and the formal receipt for life 
dues in the American College of Surgeons? 

Will Dr. Snyder please come to the platform? 

Dr. Snyder, this recognition of your work is 
an expression by the College of its belief that 
scientific investigation, careful records, and criti- 
cal analysis of case history elevates the standard 
of surgery and insures to patients the most efti- 
cient care. It is our hope that this expression of 
commendation may serve to stimulate others to 
emulate your example, advance the frontiers of 
surgical knowledge, and benefit those entrusted 
to our care. I congratulate you. 
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THE CURABILITY OF CANCER! 
FRANKLIN H. MARTIN, M.D., Catcaco, ILLINors 


Director-General, American College of Surgeons 


AY I cite briefly the objectives which were 
in my mind when this yearly Symposium 
on the Curability of Cancer was estab- 

lished in 1932? Through the reports of cancer 
cures that will follow, it is my hope: 

1. To impress upon the practitioners of scien- 
tific medicine, and indirectly upon the public, the 
fact that carcinoma is curable by the use of well 
known and established methods of treatment. 

2. To point out in a convincing manner that 
if all cases of cancer could be diagnosed early and 
treated promptly in their incipiency, the annual 
death rate from the disease, now recorded as 150,- 
ooo in the United States and Canada, would be 
reduced by at least 33 per cent, or 50,000 per year. 
Even if only one-half of the cancer cases could be 
diagnosed early and properly treated, the death 
rate would be reduced by 25,000 per year. 

3. To bring together the group of distinguished 
clinicians who reported in 1932 and 1933, and 
those who are here present—an overwhelming 
authority—to present definite statements of the 
impressive number of cases of cancer that have 
actually been cured. This preponderance of evi- 
dence, so convincing as an object lesson, will impel 
ever increasing numbers of the people to demand 
facilities, through scientific doctors, for annual 
or semi-annual examinations, so that not only 
cancer, but any and all diseases may be discovered 
in their incipiency, when they are amenable to 
treatment. 

4. To secure the maximum of ethical publicity 
of the reports. This will furnish convincing evi- 
dence to our hospitals, our local medical societies, 
and our already established clinics, and encourage 
them to furnish facilities whereby every physician 
who is practicing scientific medicine will have 
available the necessary equipment and trained 
aids to insure the comprehensive examination of 
his patients. 

5. To convince the profession and the public 
that even though cancer is already apparently in 
a later stage of its development, if it is subjected 
to proper treatment, its progress may often be 


delayed, and the disease not infrequently cured; 
to make these facts so obvious that a general 
policy will be established to treat systematically 
every case of cancer, in whatever stage of advance, 
not only because of the immediate or remote pos- 
sibility of a cure, but because palliative measures 
would bring great relief of distressing symptoms, 
and encouragement instead of forlorn hope. 

6. To establish a universal policy among phy- 
sicians and surgeons to report cancer cures rather 
than to present the involved comparative sta- 
tistics that dwell particularly on the cases not 
cured. 

If we here present accomplish the full humani- 
tarian purposes for which this yearly symposium 


CANCER CURES—1932, 1933, AND 1934 


Vagina, vulva, perineum, and urethra 
Mouth and lip 


Colon and rectum 


Larynx and hypopharynx 
Eye 


Upper jaw and antrum 
Lower jaw 


SOURCES OF CASES REPORTED 


Reported at Clinical Congresses prior to 1934.... 

Registered cases at American College of Surgeons. —_1,829 

Reported at 1934 Clinical Congress 2,077 
eee rr «+ 24,440 
*This total figure is not larger than reported in 1933 on account of 


the elimination of individual cases which have been reported previously 
by more than one author. 


'Presented in the symposium, Cancer Is Curable, before the Clinical Congress of the American College of Surgeons, Boston, October 17, 1034. 
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CATHCART: CANCER SURVIVALS OF FIVE TO TWENTY-FIVE YEARS 


was organized, the discouraging psychosis that 
now exists in the minds of the profession as well 
as the public will be dispelled; a consciousness 
that cancer is curable will be established in the 
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minds of all; fear will be displaced by a spirit of 
hopefulness; and every victim of cancer or sus- 
pected cancer will present himself or herself for 
early diagnosis and treatment. 





CANCER SURVIVALS, WITHOUT RECURRENCE, OF FROM FIVE TO 
TWENTY-FIVE YEARS' 


ROBERT SPANN CATHCART. M.D., F.A.C.S., CHARLESTON, SouTH CAROLINA 


r¥ HIS short résumé of malignant tumors falls 

roughly into two logical classes. Class I 

consists of the cases treated in the Roper 
Hospital, the teaching hospital of the Medical 
College of the State of South Carolina, which 
cares for the indigent sick of Charleston—city and 
county. The patients in this class were seen and 
attended by some dozen odd surgeons including 
the author. Class II consists of the private cases 
of the author that were attended in various other 
hospitals. 

A factor that must be constantly borne in mind 
in evaluating the statistics is that all of the pa- 
tients in Class I were free bed cases, most were 
from the lowest orders of society, and many pre- 
sented themselves in the last stages of malignant 
disease. At the other extreme are the private 
patients of Class II, for the most part intelligent 
and in general consulting the surgeon at a much 
earlier stage for treatment. 

There are, of course, no superficial malignancies 
included in these statistics. 

Class I. Complete records were obtainable in 
74 cases between January, 1934, and September, 


TABLE I 


Cases Living 5 years 
treated or more 
1* 


° 
5t 
° 


*The only case treated by radium. 

tAll cases with lymph node involvement. No radiation used. 
{Exploratory laparotomy on 7. No gastrectomies. 

§No radium, X-ray or electrocoagulation used. 

||No radium, X-ray or surgery. 


1929. There are 6 of these patients still alive, a 
5 year survival percentage of 8 (Table I). 

Class II. Because of the personal records, kept 
by the author, it has been possible to collect 40 
cases of cancer dating back as far as 1909. Of 
these 4o patients treated surgically for cancer, 20 
are still alive, a survival percentage of 40 plus 
(Table IT). 

TABLE II 


Cases 
treated 


Living 5 years 
or more 


16* 


3t 
1} 
° 


Organ 


° 
20 

*The 16 cases lived 5'4 to 25 years; 3 of the dead cases lived over 5 
years and died from other causes. 

+The 3 cases had radical hysterectomies and died without recurrence. 

tCase of subtotal gastrectomy. 

General comment. The surgical treatment (radi- 
cal mastectomy) of breast cancer has been the 
most successful in both classes as shown both in 
the general survival figure and in the survival 
figure of the special groups. 


Breast: 
Class I, 11 cases Class II, 25 cases 
Alive, 5 (45 per cent) Alive, 16 (64 per cent) 
Total survival per cent of breast 58. 
Total survival per cent of all cases 21. 


The very poor survival rate in cancer of the 
cervix uteri seems to be a combination of two 
factors, late appearance for treatment and lack 
of radiation. The latter fault has been completely 
corrected by the recent installation, in Roper 
Hospital, of modern deep X-ray therapy and an 
adequate supply of sufficiently filtered radium. 
Only widespread public education concerning 
cancer can get patients to seek medical advice 
when their malignancy is in its incipiency. 


Presented in the symposium, Cancer Is Curable, before the Clinical Congress of the American College of Surgeons, Boston, October 17, 1934 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


A REPORT OF THE FOLLOW-UP RESULTS AMONG 596 CONSECUTIVE 
PATIENTS TREATED RADICALLY FOR MALIGNANT DISEASE IN 


THE HENRY 


FORD HOSPITAL FROM 1916 THROUGH 1929! 


R. D. McCLURE, M.D., F.A.C.S., anp A. B. McGRAW, M.D., F.A.C.S., DETRott, MICHIGAN 


AS supporting testimony that cancer is cur- 
able we herewith report on 596 patients 
receiving radical surgical or irradiation 

treatment for cancer at the Henry Ford Hospital, 
from its founding in 1916 through the year 1929 
(Chart 1). 

One hundred and forty-five patients are known 
currently to be living and apparently well 5 years 
after treatment; 113, 6 years; 89, 7 years; 70, 
8 years; 43, 9 years, and 31, Io years or more. 
These are the crude figures from combined groups 
of all types of malignant neoplasms except those 
few in which there were not even 5 year survivals, 
let alone 5 year cures (Chart 2). 

In the remaining charts we divide the 596 cases 
according to the primary organ or tissue involved; 
all are drawn to the same pattern. Chart 2 con- 
cerns the 5 year period in the case of those groups 
which are numerically the largest. At the ex- 
treme left is a column naming the kinds of cancer 
charted in the central brackets, and listing the 
actual numbers of apparent cures. At the ex- 
treme right is a column numbering the cases of 
each kind that could have survived each number 
of years. The central brackets are so blocked out 
as to show their data on a percentage basis. The 
white blocks at the left indicate those living and 
well; those at the right, the currently untraceable. 
The solid black shows those known to be dead in 
less thafi 5 years. Lastly, where they appear, the 
small cross-hatched blocks indicate those patients 
surviving various numbers of years, but dying of 
cancer at a later date. 

There are three points about this group of 5 
year results worth emphasizing. First, there are 


NO.OF NO % % % 7 NO. 
YRS L&W LEW. SURV. KNOWN DEAD OF CARCINOMA NOT TRACED IN SERIES 


loves. 3 166 
202 
319 
|_ 22% B 409 
503 
596 


Chart 1. Composite. 


9 YRS. 43 
8 YRS. 70 
7 YRS. 89 
6 YRS. 3 
5 YRS 


the relatively encouraging results in carcinoma 
of the breast, cervix, and fundus uteri, especially 
the last; second, there are over twice as many 
apparent 5 year cures among breast cases coming 
to operation without axillary gland involvement 
as among those in whom axillary glands were 
already involved; third, we have a discouragingly 
low percentage of cures in cancer of the digestive 
tract, especially the stomach. For the 19 patients 
in whom a radical excision of a gastric cancer was 
possible, 33 more could be given only temporary 
palliative relief (Chart 3), and for yet another 20, 
nothing whatever, surgically, could be done. 

The following charts of these same g types of 
cancer indicate how the patients fared in the 
survival periods over 5 years. In the 6 year period 
the only noteworthy change is the absence of sur- 
vivors in the stomach series except 2 (Chart 4), 
who died of cancer in the seventh year (Chart 5). 
No ovarian cancer patient survived 8 years 
(Chart 6), nor any with cancer of the colon for 9 
years (Chart 7). For the period of 10 years or 
more there are apparent cures only among the 
breast, cervix, fundus, bladder, and rectal groups, 
though the percentage of cures in the first 3 of 
these groups is fairly gratifying (Chart 8). 

We shall next deal very briefly with 11 other 
types of cancer whose incidence in our clinic 
up to 1929 was for the most part too small 
to give significance to a detailed analysis. We 
can only report as follows: In the case of urethral 
carcinoma, 3 apparent 5 year cures out of 4 cases; 


BREAST (ALL) 38 [ 30% | 17) 127 
BREAST (AX+) 17 [21% Fy sz] 81 
BREAST (AX-) 21 [46% ST 22. | 46 
> CERVIX 124 
SKIN 35 
BLADDER 
RECTUM 
COLON 
OVARY 
UTERUS 














Chart 2. Five years, Group tr. 
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BREAST (ALL) 33 | 1% 
BREAST (AX+) 16 

BREAST (AX-) 17 24%. 
CERVIX 34 

SKIN 6 
BLADDER 2 
RECTUM 3 
COLON 2 
OVARY 3 
UTERUS 6 
STOMACH 0 


Chart 3. Six years, Group r. 
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Chart 5. Eight years, Group 1. 
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Chart 7. Ten years, Group 1. 


similarly, 2 out of 3 testicular carcinomata; 2 out 
of 3 malignant salivary gland tumors; 2 out of 5 
carcinomata of the penis; 2 out of 5 eye tumors; 
1 out of 3 chorio-epitheliomata; 6 out of 18 carci- 
nomata of the lip; 2 out of 9 malignant bone 
tumors; 1 out of 6 melanomata; 2 out of 14 lingual 
and 1 out of 14 oral cancers. Only 1 of the 5 thy- 
roid cancers coming to operation had any chance 


BREAST (ALL) 28 [_ 30% I 97) 
BREAST \AX+) 14 (237, I 5: 
BREAST (AK-) 14 
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Chart 4. Seven years, Group 1. 
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Chart 8. Five years, Group 11. 


of a cure but this patient is known to be living 
10 years after operation (Chart 9). 

Finally, for the sake of completeness, we should 
consider several groups of cases in which, though 
we can claim no 5 year cures, there are an appre- 
ciable number of 5 year survivors. One of 7 pa- 
tients with kidney tumors and 1 of 8 with uterine 
sarcomata lived 5 years. Two of 24 patients with 
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LYMPHOSARCOMA 2 
HODGKIN'S 3 


SARC. OF UTERUS | 
KIDNEY 


CNS. 
PROSTATE | 


Chart 9. Five years, Group 111. 


lymphosarcomata lived 8 and 10 years, respec- 
tively, and 3 of 22 with Hodgkin’s disease lived 
5, 5, and 6 years, respectively. Of 13 prostatic 
cancers, 1 patient who had both prostatectomy 
and heavy irradiation died of intercurrent disease 
5 years later, but among these 13, radical treat- 
ment was the exception rather than the rule 
(Chart 1). 


A summary of this report may be seen from the 
first composite chart—our follow-up is 86 per 
cent complete for the entire 596 cases, and is 
curiously constant for each of the year periods. 
Time and effort will improve this. 

Our average ratio of apparent 5 year cures is 
1 in 4, dropping to 1 in 5 for the ro year series of 
166 cases. 

Next to the-stimulus this review of our own 
cases gives us to strive for better future results 
and greater completeness of follow-up, its most 
suggestive feature seems to us the demonstration 
of the necessity, in the case of the less frequent 
types of cancer, for periodic pooling and analysis 
of comparably recorded data, accumulated by in- 
dividuals or by large clinics along the lines al- 
ready laid down by the American College of 
Surgeons. In that way only can series of the 
rarer types be secured, large enough to be statis- 
tically significant. 
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REID, MILLAR: 


SOME 


SOME CANCER CURES 


CANCER CURES' 


MONT R. REID, M.D., AND WILLIAM M. MILLAR, M.D., CINCINNATI, OnTO 


om the Department of Surgery of the College of Medicine of the University of Cincinnati and of the Cincinnati General Hospital 


this report we present two series of figures 
lealing with cancer. One is taken from the 
ward cases of the General Hospital of the City 
‘incinnati and the second group has been 
red from the private records of two of the 
3 surgeons on the staff of the College of 
‘icine of the University of Cincinnati. 

should be realized that when the average 
eon or radiologist enters into the field of 
stics he is walking upon dangerous ground 
figures of comparative methods and medical 
res” should always be viewed with the great- 
caution. In the study of cancer mortality 
e are entirely too many factors that enter into 
question to allow anyone to make any definite 
ement or to express any positive ideas on the 
ect. A few of these variables may be briefly 
tioned: 

\. One should be cautious in dealing with any 

‘ below the mean survival age, which is now 
nisidered to be about 57 years. For it should be 
embered that this is the mean age and that 
“below” that time a “5 year cure’’ will become 
less significant the younger the individual hap- 
pens to be. Statistically speaking, a patient of 35, 
for example, has a much better expectancy than 
does a case of 65. This age factor, therefore, has 
a definite influence on a group of statistics over a 
wide age period and is too often forgotten by 
therapeutic enthusiasts. 

8. No one knows how many cases of cancer 
exist for years without symptoms. All of us can 
recall individuals who have lived 10 to 20 years 
without operation and who have finally come to 
see us because of an extensive ulceration or 
beginning pain. 

C. The position of the lesion is important. 
The new-growth may or may not be where the 
patient will soon become aware of it. Then, too, 
the location is important because of the oper- 
ability factor that is involved. 

Space will not permit any further elaboration of 
the other numerous difficulties involved. How- 
ever, these points will tend to show that we cannot 
as yet view the cancer problem from a purely 
scientific basis for the great reason that we have 
no proper control of the many variables that 
exist. It would seem, then, that at the present 
time the treatment of cancer still depends to a 
great extent upon two personal equations: the 


skill of the doctor and the intelligence of his 
patient. Everyone will recall cases in which he 
knows that he has helped to prolong life and that 
if less care had been exercised in his surgery or 
radiation the patient would have soon died from 
a metastatic growth. But he cannot prove this. 
He also realizes quite well that the earlier the 
individual will come to him, the better is the 
chance for a satisfactory result. 
PART I 

The report which we first present is far from a 
pleasing one. In an effort to investigate the 
number of ‘5 year cancer cures” at the General 
Hospital of the city of Cincinnati we have 
examined the histories of 1,098 cases” diagnosed 
as “malignant’’ which were admitted to that 
institution during the years 1920-29. 

The end-results of 317 of these are not known 
tous. There is no record to be found in either 
(a) the death records of the city’s Bureau of 
Vital Statistics for a 4 year period following 
their admission to the hospital for a malignant 
condition, or (b) in the city directory for 1933-34. 
(Where an individual or individuals with the same 
name but different address was found in this 
book, follow-up letters were forwarded to them 
in an effort to secure definite information con- 
cerning these missing cases.) 

The picture set forth in Tables | and II is dread- 
ful. We offer no “alibis’’ but these results can be 
explained in part as due to certain conditions 
peculiar to a City Charity Hospital: 

1. The hospital receives its patients from the 
lower social classes. 

2. Individuals of this stratum tend to put off 
treatment of any condition until the last possible 
moment. 

3. Hopeless cases are sent into the hospital by 
the doctors and by families when treatment has 
become merely a question of proper bed care and 
opiate therapy. This statement is borne out when 
it is noted that 463 out of 1,098 died in the 
hospital. 

4. There was a lack of “proper follow-up” in 
the first g years of this period. Three hundred 
and seventeen “unknown” is entirely too great a 

*It is possible that all of the cases of cancer admitted to the hospital 


in that period are not included in this number because of an inadequate 
filing system for the first few years of that interval 
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TABLE I 


Total number of cases of known malignancies about whom definite information is available 


Total number who died from the disease in the hosp ital 


Total number listed as dead in the city’s Bureau of Vital Statistics 4 years after their admission to the hospital... 


“‘Five year cases” of proved malignancy 


Doubtful cases presumptively malignant from gross description although there is no actual biopsy or microscopical record 


of the result 


TABLE II.—SOME DETAILS OF THE CASES OF PROVED MALIGNANCY NOW ALIVE 


Color, sex, age | 


Malignancy of on | admission | 


Breast | | Radical operation 


| Radical operation 


Breast 


Treatment 


Microscopical 


Actual number years : 
diagnosis 


after treatment 





Adenocarcinoma 





Adenocarcinoma 





Bone (sarcoma) Thigh amputation 





Round cell sarcoma 





Resection of cecum with lateral anastomosis 


Adenocarcinoma 





| ‘Suprav aginal panhy: sterectomy, | bilateral S. and O. 


‘Carcinoma simplex’’ 





Hypernephroma Nephrectomy 


Stomach W | Resection of py lorus 


Hypernephromata 


Adenocarcinoma 





Uterus W 


| Panhy. sterectomy 





Adenocarcinoma uteri 





number. An attempt has been made to remedy 
this by establishing a tumor clinic at the General 
Hospital Dispensary (1929). This is now in 
charge of one doctor who is aided by 3 visiting 
surgeons, Public Health Federation nurses and a 
part-time secretary. 


PART 2 


The private records of the senior surgeons of 
the surgical staff of the Department of the Uni- 
versity of Cincinnati (Drs. M. R. Reid and B. N. 
Carter) were then examined for cases in which 
operations had been done in Cincinnati prior to 
1929. 

The actual distribution of cases is shown in 
Table IV. 

Comment. Any comparison which one desires 
to make with these two groups must be done with 
the utmost caution. In the first place, only two 
classifications of the private series are large 
enough to permit an attempt at any evaluation. 
These are the “stomach’’ and the “breast”’ cases. 
But it will be seen from Tables V and VI that the 
reduction of them to a percentage basis in order to 
compare them will allow only the former to be 

TABLE III.—PRIVATE CASES 


Per cent 
(see Table I) 

Total cases of known malignancy about whom information 

is available... . 2 
Total cases of these malignancies which are known to have 

lived 5 years or more. . Ir 46 

Total cases which are known to have died within 5 years 

after operation. 13 54 

Comments. One of the cases W hich j is listed as “dead” was killed in an 
accident. On the other hand, 1 of the cases recorded as having lived 
for over 5 years died in the sixth year following her operation while all 
of the others are at present living and well. 


analyzed and even then the number is too small 
for any satisfactory conclusions. 


SUMMARY 


The cases of “5 year cures” which we present 
are taken from two classifications. One group is 
from a large series of 789 and has been secured 
from the records of a large city charity hospital; 
the other is a small number of 24 and has been 
taken from the private cases of two general 
surgeons. We have no great time to elaborate on 
them. It would seem, however, that one of the 
chief things now necessary to do and to emphasize 
is getting the public educated and interested 
enough in cancer to allow the physician a better 
chance to be of permanent benefit to his patient. 
In other words, individuals with cancer should be 


TABLE IV.—DISTRIBUTION 





Cancer location Total Living 





Breast 6 








Stomach I 


Thyroid 7 ; 2 














Rectum 








Face—Carcinoma* 
(“large basal’’) 








Cervix 





| 
Melanoma | 


(Esophagus | I 


Retroperitoneal sarcoma =| I ° 


Total | 24 II 























~ *Small lesions are not included in this list. They would, of cou 


increase the “‘living”’ group. 
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REID, MILLAR: SOME CANCER CURES 


TABLE V 


TABLE VI 





number of Actual Percentage | Actual 
ual cases number of | of actual | number 
sidered— breast cases total of stomach 
breast number | cases 


Percentage 
of total 
number 





nati Gener-| 
lospital 
s 789 


te’ series 
24 








in the operable stage and not at the very end. 
ordinary charity patient with this disease is 
entirely too late. In our series, 59 per cent 

in the hospital from malignancy and 40 per 
were dead in 4 years after they had left the 
ital. It is true that therapy was instituted 
vany cases in the desperate hope that the 
sual and the miraculous would happen. It did 
There are only 8 people with proved cancer 

iis group who have lived for 5 years. Contrast 
with the private cases. Here we find 11 out of 
were alive for 5 or more years after their 

) ration. 

t can be seen at once that this report may be 
sidered from two diametrically opposite view- 
points. The pessimists will point gloomily at the 
99 per cent; the optimists will comment on the 
results of the private group. We are inclined to 
take our places with the latter, for while it is true 





| Total number | 


| with results | 
known 
Cincinnati General | 
Hospital series | 154 


} 
Alive Percent-| ead Percent- 
x | “4 | age 


Stomach cases 


‘*Private”’ series 5 


that these two series cannot be compared scien- 
tifically and biometrically, for the reasons stated, 
nevertheless these results tend to show what has 
been known for years—that cancer can be checked 
in a very considerable percentage of cases if it is 
treated early enough. 

Furthermore, it would seem that the personal 
equation, or rather two personal equations, enter 
strongly into the whole question. One is the skill 
of the surgeon, the X-ray man, or the radiologist; 
the other is the early co-operation of the patient. 
The average surgeon and radiologist can generally 
do a good job nowadays if he has a fair chance. 
It is now up to the patient to do his part, and it is 
to this end that the public should be educated. 


CONCLUSIONS 
1. Caution is advised against any pseudo- 
scientific attempts to evaluate statistics on cancer. 


2. Nineteen proved cancer cases which lived 5 
or more years following operation are presented. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


FIVE YEAR CURES OF CANCER IN DETROIT HOSPITALS! 


HARRY C. SALTZSTEIN, M.D., F.A.C.S., DETROIT, MICHIGAN 


N 1927 the Department of Health of Detroit 
established a cancer division. It functioned 
(in co-operation with the Wayne County 

Medical Society) as a registry for the cancer cases 
treated in all the Detroit hospitals.” The de- 
pression and other causes have curtailed the plans 
and the work, but the attempt has been made to 
follow the cases collected in 1927, 1928, and 1929, 
for 5 years. 

Figures collected in this manner from several 
different hospitals, with varying degrees of inter- 
est and changing organizations, are not as accu- 
rate as those obtained under the auspices of one 
hospital and staff. No case was included unless 
the pathological diagnosis was recorded, but 
these were not rechecked. (Certain stomach 
cases, where X-ray and clinical examination were 
conclusive, were accepted.) 

*Now under the auspices of the Cancer Committee of the Wayne 


County Medical Society, Dr. O. A. Brines, chairman. This report is 
published with their approval 


However, for the years and body organs stati |, 
the attempt was made to include all of the ca 
treated in the 13 hospitals. Several cancers in ot! 
body regions have been cured 5 years, but th 
number is too small and the total number of cases 
treated not known accurately enough to be 
value. The table, therefore, is a fair exhibit of th 
work from all the general hospitals of a large city. 
(There were no special cancer institutions or 
concentration of cases.) 

The accompanying table shows that in average 
circumstances— 

1. Many breast, cervix, and fundus cases are 
cured regularly. Cures of breast cancer approach 
the proportion obtained in the carefully compiled 
series from large institutions. 

2. The 5 year accomplishment in stomach 
cancer is very small. A few rectum and colon 
cancers are cured 5 years. 

A few sarcomata are cured 5 years. 


$ 


2 
0° 
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FIVE YEAR CURES OF CANCER IN DETROIT HOSPITALS 


: Total 
Organ Year zs 
cases 


Breast 1927, 1928, 1920 


Cervix 1928, 1920 

Fundus uteri py as 
Stomach 1927, 1928, 1920 
Rectum 1927, 1928, 1920 


Colon—including caecum and sigmoid 1928, 1929 


Sarcoma 


3 giant cell tumors, 4 fascicular sarcomata, 1 osteogenic sarcoma, I angiosarcoma, I sarcoma uteri Total number tre: 


Per cent living 
5 years 


Lost to 
follow-up 


Living | 
5 years 


Per cent 
follow-up 


Dead 
3S 


85 5 93 24.7 
82 4 


88 


ated is not known 
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AT ST. LUKE’S HOSPITAL! 


} ,ANCIS CARTER WOOD, M.D., AnD BENJAMIN RICE SHORE, M.D., F.A.C.S., New York, New York 


r} \HE 333 cases which we wish to report repre- 
sent the known 5 year survivals of patients 
whose cancers were histologically verified and 

wh were treated in the surgical wards and radio- 


the apeutic department at St. Luke’s Hospital, , 


NX: — York City. Some r11o private patients are 
inc ided whose histories have been supplied from 
th personal records of several of the surgeons. 
Al these patients, with a few exceptions, were 
tre ‘ed during the to year period from 1919, when 
ou follow-up department was begun, to 1929. 
Th actual number of 5 year survivals is much 
gre ter because many favorable cases have been 
Jos to our follow-up department. Patients with 
rec rrences, perhaps leading to death, are much 
mo e easily followed in a large city than are those 
wh. remain well, or who change residence or se- 
cur. employment in other localities. The ever 
pre-ent suspicious attitude of many clinic patients 
toward investigators adds to the difficulty of 
tracing patients in a large community. In New 
York City great tact and persistence on the part 
of the surgeons and follow-up nurses are necessary 
if patients are to be followed for a period of years. 
We have found that much use can be made of the 
radiotherapeutic department in this respect. Pa- 
tients who sometimes return reluctantly, or not 
at all, to the regular follow-up clinics for examina- 
tion, will gladly come to the radiotherapeutic 
clinic for postoperative treatments. It is easy to 
gauge the latter to the needs of individual patients 
and many can be persuaded to return for treat- 
ments and observation over a long period of time. 

A statistical study of cancer therapy at St. 
Luke’s Hospital is not included in the present 
report. Such a study of 1,000 consecutive patients 
with cancer admitted to the hospital from July 
I, 1923, to January 1, 1927, was made and pub- 
lished several years ago. At that time it was found 
that only 32 per cent of the patients applying for 
admission to the hospital had operable growths, 
and known 5 year cures were obtained in 30 per 
cent of the operable cases, or only 7.8 per cent of 
the entire number. It is reasonable to suppose 
that better end-results in cancer therapy depend 
more on securing patients in the earlier stages of 
the disease than upon greater refinements in sur- 
gical or radiation technique. For the attainment 
of better results, education—first of the medical 
profession and second of the laity—appears to be 
our greatest need today. 


The operations on the patients here recorded 
were performed in St. Luke’s Hospital, and his- 
tological study of the tumor is available in each 
case. The slides are on file and many of them 
have been reviewed for this report. Tumors of 
questionable malignancy, such as serous papillary 
cystadenomata of the ovaries and cellular adeno- 
mata of the thyroid gland, and patients in whom 
the duration of life is not accurately known, have 
been excluded. 

Table I shows the sites and character of the 
growths. 

Instead of discussing further these purely sta- 
tistical results, which differ in no way from those 
obtained in other hospitals whose surgeons and 
radiologists are treating cancer patients intelli- 
gently and conscientiously, we have selected a 
few unusual and interesting cases to review. 

The first patient had a Grade I squamous cell 
epithelioma (Fig. 1) of the tongue which was cut 
into for a biopsy specimen, the wound sutured 
and a month’s time allowed to elapse before the 
remainder of the lesion was removed. A local 
excision of the primary growth and a dissection 
of the right submaxillary triangle were done and 
the patient has remained well for 19 years. 


Fig. 1. Grade I squamous cell epithelioma of the tongue. 
Patient well 19 years after local excision and dissection of 
one submaxillary triangle. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—FIVE YEAR SURVIVALS OF CANC © 


PATIENTS 
Carcinomata 
Breast 


Body of uterus (all operated upon) 
Cervix uteri (14 operated upon) 
( 5 radium and biopsy) 


Ovaries and tubes 
Buccal cavity 
Tongue 
Skin—squamous 
Skin—basal 


Thyroid 
Jejunum 

Gall bladder 
Branchiogenetic 


Fig. 2. Metastatic melanoma in inguinal nodes from Hypernephroma of kidney 


primary tumor on sole of foot. 
Sarcomata 
The second patient was operated on by Dr. of soft parts 
F. S. Mathews for a malignant hypernephroma of ) 
the left kidney. This was a huge growth measur- Uterine myosarcomata 


: : = Retroperitoneal sarcomata 
ing 21 by 13 by 8 centimeters and the prognosis Leiomyomata of jejunum 


at the time appeared extremely unfavorable. This Lymphosarcoma of neck 
patient is now entirely well and free of symptoms = Myxosarcoma of back 
7 years after the nephrectomy. 


Fig. 3. Metastatic melanoma in skin of back. (Same << 5 "e ; AP 
patient as in Fig. 2.) Well 15 years after local excision of 7 
the primary and metastatic growths by Dr. William A. Fig. 4. Spindle cell sarcoma of the toe. Patient 
Downes. 20 years after amputation of the toe only. 





SS FO ee ee ee ee Oe ae en TL. eee 


8 
4 
4 
3 
1 
I 
3 
3 


WOOD, SHORE: 


} «. 5. Advanced carcinoma of the breast involving the 
axillury lymph nodes, fat and fascia. Patient died 7 
years after radical mastectomy. (Courtesy of Dr. John 
Douzlas.) 


A pigmented nevus on the sole of the foot of 
the third patient was excised locally by Dr. 
William A. Downes. Several months later a large 
mass of coal-black lymph nodes containing meta- 
static melanoma was removed from the inguinal 
region (Fig. 2) and 5 months after this a nodule 
of metastatic tumor (Fig. 3) was removed from 
the left lumbar region. Since that time there has 
been no evidence of further dissemination of the 
growth and the patient has remained well for 
15 years. 

The tumor in the fourth case was a spindle cell 
sarcoma of the great toe of an adult patient. A 
biopsy specimen was taken in the clinic and one 
week later the toe was amputated. The diagnosis 
of spindle cell sarcoma was made from histological 
study of the specimens (Fig. 4). This patient has 
remained well for 20 years. 

The last patients which we wish to present are 
2 of 6 cases of apparently hopelessly advanced 
carcinomata of the breast which have survived 
for over 5 years after what at the time were 
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Fig. 6. Advanced carcinoma originating in the axillary 
tail of the breast. Axillary nodes extensively involved. 
Patient well 8 years after radical mastectomy. (Courtesy 
of Dr. M. K. Smith.) 


thought to be purely palliative radical mastec- 
tomies. In both of these instances the primary 
tumors were large and metastatic cancer was 
found not only in the axillary lymph nodes but 
also involving the axillary fat and fascia (Figs. 5 
and 6). 

These cases have been reviewed to show that 
neither the histological nor clinical grading of 
tumors can be relied upon for the correct prognos- 
tication in the individual case and that to obtain 
the best results in cancer therapy all growths, no 
matter how advanced, must be treated in a 
thorough and intelligent manner. The biology 
of the patient and the biology of the tumor which 
he harbors are the two great unknowns present 
in every case of cancer. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


CANCER OF THE BREAST IS CURABLE! 


THOMAS A. SHALLOW, M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


HEN one considers the statistics of the 
\ past 30 years, one must admit that can- 

cer of the breast is a curable condition. 
This conclusion is reached after a careful summing 
up of the reported cases of malignancy of the 
breast in which the patients have remained well 
beyond the ro year period, even when they came 
to the operating table under the most adverse cir- 
cumstances. One would naturally conclude that, 
in the average case which comes to the operating 
table, the growth has existed from between 6 and 
12 months, and in 75 per cent of the cases me- 
tastasis has involved the adjacent lymphatics, 
while in over 67 per cent of the cases the skin is 
adherent to the tumor. In other words, a well 
advanced cancer is the rule rather than the ex- 
ception when the surgeon first sees it. 

The operation for carcinoma of the breast is not 
attended with any great shock, nor is any vital 
structure destroyed, yet, because of its anatomical 
situation, perfect exposure is possible not only of 
the involved breast, but also of the adjacent 
muscles, the fascia and the lymphatics. 

Is surgery alone sufficient for the cure of can- 
cer? In this series of cases, surgery has been for- 
tified by postoperative X-ray treatment. We 
have seen beneficial results in 2 cases, postopera- 
tively, where the carcinoma had spread to the 
ribs in one patient and to the spine in the other. 
In both of these patients, following intensive 
X-ray treatments, the metastatic areas disap- 
peared and were replaced by what apparently 
was normal bone structure. In one case the pa- 
tient is still living 7 years after the beginning of 
the X-ray therapy and the other 12 years after 
her operation. 

We have noted further, that in those patients 
in whom postoperative treatments were faithfully 
carried out, local recurrences and distant recur- 
rences were the exception. But, on the contrary, 
in those individuals who did not report for post- 
operative X-ray treatment, local recurrences were 
more common. 

The cure of cancer must depend upon its early 
recognition. This is only possible through inten- 
sive propaganda among female patients and the 
medical practitioners. It has been stated pre- 
viously that carcinoma is seldom recognized be- 
fore the sixth month and usually not before the 
twelfth. This golden period of formation, local- 
izing growth, limited involvement without metas- 


tasis, is the ideal time for surgical intervention. 
Then carcinoma is curable in certainly 70 jer 
cent of the cases. 

We cannot blame the medical man for not 
making an early diagnosis of carcinoma of the 
breast, particularly when carcinoma is associ- 
ated with chronic interstitial mastitis. We are 
told by good authority that a chronic mastitis 
is very frequently a forerunner of cancer. This 
statement is disputed by others of equally good 
authority. What is the medical man to believe? 
We should teach him that carcinoma of the breast 
can and does originate in breasts in which there 
is chronic mastitis. In this series of 100 cases, 32 
patients had definite chronic mastitis and the 
cancer was not recognized because they were told 
that cancer was never painful until the end. Most 
of them had consulted physicians and were given 
some form of glandular therapy with the hope 
that a cure would be effected. 

We have been teaching for so long the charac- 
teristic phenomena associated with the well ad- 
vanced carcinoma that very frequently mistakes 
are made. In 3 cases that I recall distinctly at 
this time, younger surgeons in one of the hos- 
pitals with which I am associated removed small 
tumors from the breasts as finishing touches to 
abdominal operations, believing that they were 
dealing with benign growths. The pathological 
reports returned in 2 weeks after the removal 
of these growths showed cancer in every case. 
When questioned about his work the surgeon's 
answer was, “I thought it was an area of mas- 
titis.”’” Had a frozen section been made, the true 
nature of the pathology would have been <iis- 
closed and a radical operation would have given 
us 3 excellent cases for cure. 

Tumors of the breast should not be the tai! of 
a kite, such as these 3 cases were, but, on the cvn- 
trary, they should be considered of the utm 
importance from the standpoint of the patient : 
the preparation of the surgeon for the proced: " 

Within recent years the differential diagn: 
between cysts and solid tumors has been m 
possible by Cutler’s method of transilluminat 
of the breast. This is indeed a help in separat 
some of the benign cystic tumors from ma g- 
nant ones. X-ray studies of the breast have ad 
even more than transillumination, to e: 
diagnosis. Both of these methods, howe, ° 
should be used to their fullest extent. If the a. 
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TABLE I.—FREQUENCY DISTRIBUTION AS TO 
METASTASIS AT TIME OF OPERATION 
With metastasis at time of operation 


Without metastasis at time of operation 
Unknown 


TABLE II.—FREQUENCY DISTRIBUTION AS TO 
THE PATHOLOGICAL DIAGNOSIS 


7 Total number Per cent 
Type of carcinoma of cases of cases 


RIPPIN, he ens ors ee cep ghee 52 52 
Medullary pases 17 
Adenocarcinoma 7 
VET RRR Re Oe erie Rene 4 4 
Carcinoma ° 10 
ANE ose KRG Awisis sadness weGurie I I 
Comedo I I 
Papillary 7 7 
Sarcoma I I 


age case were looked upon as a potential malig- 
nancy, it would lead to earlier operative interven- 
tion and a higher percentage of cures. One often 
wonders why some of our patients with cancer of 
the breast live as long as they do, since they are 
very frequently far advanced before they come 
to the operating surgeon. 

The prognosis and treatment of cancer of the 
breast will be improved when (a) the medical 
man loses the time-worn expression, “If it doesn’t 
bother you, let it alone”; (b) the diagnosis of 
carcinoma is made before the skin is adherent 


TABLE III.—MARITAL STATUS 
Married 


Status unknown 


TABLE IV.—DURATION OF LIFE IN YEARS AFTER 


OPERATION 
Length of life 
13 years or over 
12 years or over 
II years or over 
IO years or over 
9 years or over 
8 years or over 
7 years or over 
6 years or over 
5 years or over 


Number of cases 


-+Hfhthuww wn 


and before the adjacent lymphatic glands are in- 
volved. 

Improvement in prognosis and treatment can 
be accomplished not only clinically, but by the 
aid of transillumination and X-ray examination, 
when the medical man realizes that it is not un- 
common for carcinoma to develop in a breast in 
which there is chronic mastitis. Thirty-two pa- 
tients out of the series of 100 reported here had 
had mastitis. 

Moreover, progress will occur when we realize 
that in those patients in whom there is a dis- 
charge either of blood or of clear fluid from the 
nipple the likelihood of carcinoma is about 40 
per cent. 





FIVE YEAR CURES OF CANCER OF THE BREAST AND OF MELANOMA! 
A. C. SCOTT, Jr., M.D., F.A.C.S., Tempie, TEXAs 


E believe that 95 out of every 100 pa- 

tients with cancer of the breast can be 

cured today. This statement is based on 
our experience during the past 15 years in treating 
3,167 patients with various types of cancer, and 
an intensive follow-up study of 236 breast cancer 
cases treated by hot-knife surgical removal. 

The only conditions necessary to obtain this 
high percentage of cures are: first, treatment 
while the tumor is limited within the breast; and 
second, complete removal with the hot-loop-knife. 

The ratio of curability of cancer is dependent 
today upon three known factors: the time after 
onset when the patient seeks treatment, the cura- 
tive agent employed, and the degree of malig- 
nancy. The first two factors are more or less 
controllable by the medical profession. 


It has often been stated in recent years by ex- 
cellent authorities that the only hope at present 
for increasing the percentage of cures lies in edu- 
cating the public to seek treatment earlier, and 
that very little can be expected from improvement 
of surgical technique. The impression has been 
given and is being broadcast that surgery has 
reached its limit as a curative agent. We disagree 
with this view. 

We are convinced that hot-knife surgical re- 
moval offers a 10 to 20 per cent better chance of 
cure of cancer of the breast, even though metas- 
tasis to the axilla may have occurred, than the 
use of any other curative agent known. 

In 1926 I presented a study of 1,000 cases of 
various types of cancer treated by this method, 
and on numerous occasions Dr. A. C. Scott, Sr. 
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has described the technique of the hot-loop-knife 
operation. In the series of 3,167 cancers treated 
in our clinic between the years 1918-1933 inclu- 
sive, it was the principal remedial agent employed 
in 86 per cent of the cases. I am not prepared at 
this time to report the 5 year cures of the entire 
series, but I will briefly report 2 small 5 year 
groups of totally different types of cancer treated 
by this method. 

Cancer of the breast. The first radical breast 
amputation and gland dissection performed ex- 
clusively with the hot-loop-knife was done in our 
clinic in 1920, and between that time and the end 
of 1933, 236 similar operations were performed 
for cancer of the breast. Of this group, only 124 
patients have been operated on 5 years or longer, 
and 58 patients of the entire 5 year group were 
alive and well at the end of this period. 

In this group of 124 patients, 16 had received 
various types of surgical interference elsewhere 
before entry and 1 had received extensive X-ray 
therapy; 107 patients had their primary treat- 
ment in our clinic. 

In the group receiving primary treatment in 
our clinic, 18 operations were considered palliative 
because of one or more of the following conditions: 
chest wall attachment, diffuse skin involvement, 
fixation of axillary metastasis, indurated cervical 
glands or probable distant metastases as indicated 
by X-ray changes of lung, pleura, or bone. 

Eighty-nine patients were considered operable 
and potentially curable, irrespective of whether 
or not they had palpable axillary metastases. 
Eighty-four of this operable group have been 
traced. Fifty-two patients, or 61.9 per cent, were 
alive and well 5 years or longer. 

Fifty-four patients of the operable group had 
proved axillary gland metastasis. Fifty of these 
were traced; 24 died of cancer, 4 died of intercur- 
rent disease or other causes. Twenty-two patients 
or 44 per cent of this group of traced patients 
were well 5 years later. If the patients who died 
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of intercurrent disease are eliminated, 22 of the 
46 traced patients, or 47.8 per cent, lived ; 
years. 

Thirty-five patients of the operable group had 
no pathological evidence of regional gland metas- 
tasis. Thirty-four of these were traced; 1 died of 
cancer; 3 died of other known causes. Thirty 
patients or 88.2 per cent of this group of traced 
patients were well 5 years. If the patients who 
died of intercurrent disease are eliminated, 30 
of the 31 traced patients, or 96.7 per cent were 
well 5 years later. 

Malignant melanoma. Malignant melanoma, 
variously termed melanosarcoma, melano-epithe- 
lioma, non-melanotic melano-epithelioma, nevo- 
carcinoma, etc., is generally conceded to be one 
of the most malignant of all types of cancer 
and almost inevitably fatal. We have operated 
with the hot-loop-knife on 53 patients with this 
condition in an attempt to cure, and have traced 
46 of these. Twenty-nine of the traced patients 
had been operated on 5 years or longer prior to 
1934. Although this is a very small series, our 
results in treating this most malignant and hope- 
less type of cancer have so startled us that I think 
they are worthy of presentation. 

Of the 29 patients, 11 or 37.9 per cent were 
alive and well 5 years or longer. Ten of the 29 
had regional gland dissections with demonstrable 
metastasis and 3 patients, or 30 per cent of those 
with metastases, were alive and well 5 years. Of 
the 11 five year cures, 4 had Grade II, 6 had 
Grade III, and 1 had Grade IV malignant mel- 
anoma. 

SUMMARY 

A greater number of patients are being cured 
of cancer today than ever before, alike by radiolo- 
gists and surgeons, but we are convinced that a 
still greater percentage of all surface and acces- 
sible subsurface cancers can be cured by the more 
general use of the hot-loop-knife for complete 
removal. 
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FIVE YEAR CURES OF CANCER OF THE STOMACH! 
RICHARD LEWISOHN, M.D., F.A.C.S., ann SIGMUND MAGE .M.D., F.A.C.S., NEw York, New York 


From the Surgical Service Mount Sinai Hospital 


“\ANCER of the stomach represents a fatal 
disease, unless attacked surgically. In 
contradistinction to cancerous growths in 

other locations (mouth, skin, uterus), which can 
be cured by radiotherapy in a large percentage of 
cases, Surgery represents the only possible cura- 
tive method for gastric carcinoma. 

In view of the absolute hopelessness of this 
disease, unless removed by operation, we agree 
with Dr. A. A. Berg, who was in charge of this 
service until recently, that no attempt should be 
made to keep the operative mortality for gastric 
carcinoma at a low level by refusing to subject 
patients to radical resection who are at the border- 
line of operability. 

rhe high operative mortality of cancer of the 
stomach on this service (33 per cent) is un- 
doubtedly due tio many daring attempts to remove 
the carcinoma even in extensive growths with 
local metastasis, instead of classifying the patients 
as definitely inoperable. 

Six hundred and forty-seven patients with 
carcinoma of the stomach were admitted to 
Mount Sinai Hospital between January 1, 1922, 
and January 1, 1932. Two hundred and sixty-five 


were explored; in the rest, either the condition 
was found definitely inoperable on account of 
metastasis in other organs, or operation was re- 
fused. 

Ninety-three radical resections were performed, 
the remaining 172 cases (65 per cent) were inop- 
erable. The high incidence of inoperability en- 
countered even on this service, which tried to 
extend the limits of operation as much as possible, 
re-emphasizes the urgent need for early investi- 
gation of indefinite gastric complaints by roent- 
genography. 

We were able to maintain a complete follow-up 
on 88 per cent of the cases operated upon between 
the years 1922 and 1931 inclusive. Our follow-up 
records on cancer of the stomach previous to 1922 
are very incomplete. 

We know of 10 cases of carcinoma of the stom- 
ach which have been well for 5 years or more 
following gastric resection (see table). In 3 of 
these cases the operation was performed more 
than 1o years ago. 

Only 2 of these patients were below 50 years 
of age at the time of the operation. It is generally 
conceded that, as a rule, cancer in persons under 
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50 is more malignant and gives a less favorable 
chance for radical cure than in persons past the 
fifth decade. 

Seven patients were males and 3 were females. 

Gastric symptoms had been present for a year 
or more in 6 cases. It is often stated, even by 
experienced practitioners, that abdominal ex- 
ploration should not be performed if symptoms 
have persisted over a fairly long period. In this 
series 6 cases were amenable to radical surgery in 
spite of the fact that in 2 cases symptoms had 
been present for 1 year and in 4 cases for a number 
of years. In those cases in which the symptoms 
had persisted for 5, 6, 10 and 18 years respectively, 
the carcinoma probably developed on an old 
gastric ulcer. 

In 7 cases no mass was palpable; 3 cases (30 
per cent) could be subjected to gastric resection, 
in spite of the pre-operative palpatory findings of 
a hard tumor in the upper abdomen. The dictum 
that palpable masses definitely indicate inoper- 
ability is as much a fallacy as the statement that 
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absence of a palpable mass excludes a malignancy 
of the stomach. 

In g cases the Billroth II method was used and 
in 1 case a Billroth I. The Billroth II method is 
preferable in carcinoma of the stomach, as it faci- 
litates a wide resection of the new-growth. 

It is of great interest to note that the micro- 
scopic examination showed lymph node involve- 
ment in 4 of these cases. We have always main- 
tained that local metastasis is no contra-indica- 
tion to radical operation. 

Thus in our material about 20 per cent of the 
resected cases of gastric carcinoma surviving the 
operation were still perfectly well after 5 years 
or more. Gastric carcinoma does not offer a hope- 
less prognosis and under certain conditions has 
about the same chance for a permanent cure as 
cancer in some other parts of the body. 

For this reason partial or subtotal gastrectomy 
should be attempted even in extensive involve- 
ment of the stomach as the only possible chance 
for a permanent cure. 
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CANCER IS CURABLE? 


FREDERICK C. HOLDEN, M.D., 


“\INCE cancer of the cervix still remains so 
formidable a foe, we must marshal our 
most powerful forces to continue fight- 

ing it. 

Our program is threefold: 

Further research in the etiology, diagnosis, 
and treatment. 

Prevention or cure of the pathological con- 
dition which predisposes to cancer. 

3. Education of the profession and laity to 
make full use of the knowledge and facilities 
already available to them. 

[ wish to stress the two last points. Prevention 
of disease is the ideal toward which we strive. 
The most important measure in the prevention of 
cancer of the cervix is the repair of the damages 
of childbirth either immediately after delivery or 
preferably 4 to 8 weeks later. In many instances 
cervical injury can be cleared up by proper use 
of the nasal tip cautery at the 6 weeks’ postnatal 
visit. R. L. Dickinson and the author have for 
many years used the nasal tip cautery for the 
cure of lacerated and eroded cervices, and have 
never seen carcinoma develop in a cervix so 
treated by them. The laity, especially, must be 
educated to the fact that postnatal care of the 
cervix is the most important measure for prevent- 
ing cancer of the cervix. 

We do not approve of routine total hysterec- 
tomies and think this operation, because of its 
increased mortality and morbidity, should be 
reserved for those cases in which it is definitely 
indicated. However, there is a small percentage 
of cases wherein cancer develops in the retained 
cervix after a supravaginal hysterectomy. This 
percentage could be almost entirely eliminated 
if the entire endocervical canal and eroded areas 
are thoroughly cauterized 4 to 6 weeks after 
operation. 

Another important step in the educational pro- 
gram is to dispel the almost universal belief that 
a diagnosis of cancer carries with it certain death. j 
Cancer is curable if the diagnosis is made early 
enough; therefore, we must exert all our energies 
to reach the cancer patient in the initial stage. 
This is not as simple as it sounds, for although 
many educational campaigns have been carried 
out to teach the public what the early symptoms 
of cancer may be, still, early symptoms do not 
mean an early stage of the disease. Cancer in its 
initial stage has no symptoms, and herein lies its 
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greatest danger. For this reason, in order to 
bring the cancer patient to the doctor early, I 
strongly advocate yearly general examinations, 
including a careful pelvic examination for every 
woman. Too often many symptoms are casually 
dismissed by the patient as “Oh! It’s the change 
of life,” and so, during this period, these exami- 
nations should be carried out every 6 months. 
The inherent danger of vaginal discharge, irreg- 
ular vaginal bleeding, postcoital and postmeno- 
pausal bleeding, or abdominal mass, should be 
brought to the consciousness of every woman; 
but again I stress the point that only by routine 
pelvic examinations will early cancer of the cervix 
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be detected and the probability of cure greatly 
increased thereby. 

In reporting our cancer series at Bellevue Hos- 
pital, 1 am presenting the darkest side of the 
picture, because of the economic status of our 
patients. This factor in itself bears out the above 
points. The incidence of cancer of the cervix is 
much higher in the poorer classes than in the 
well-to-do, since the early initial symptoms which 
are given immediate attention by the well-to-do 
are either overlooked or disregarded by poor over- 
worked women. To illustrate, we have never 
received a Group I case for treatment. Also, in 
this class of patients we are greatly handicapped 
by lack of co-operation in the follow-up and proper 
after-care. Even with this most discouraging 
group we have some cures to report. With a 
higher economic group the cures would be greatly 
increased, showing what education and early care 
can accomplish. 

At Bellevue Hospital for the past 9 years, 
irradiation has been used exclusively for cancer 
of the cervix. All cases were biopsied and classi- 


fied pathologically. In our experience the patho- 
logical findings have not helped us to prognosti- 
cate the course of the disease, but they have aided 
in planning the losage of radium to be used in 
any given case. Fistule did not develop in any 
of these cases. 

SUMMARY 

Healing the injured cervix by proper postnatal 
care, is the most important prophylaccic measure 
for cancer of the cervix. 

We advise routine thorough cauterizatien of 
the endocervical canal and of the retained cervix 
following supravaginal hysterectomy. 

Early cancer of the cervix gives no symptoms. 
For this reason, periodic general pelvic “xamina- 
tions should be carefully done. By this means 
it is possible to detect benign cervical lesions, 
which can then be treated, or to discover an early 
cancer if present. 

The public should be educated as to what symp- 
toms require immediate attention. 

There is no cancer age. 

Cancer is curable if treated early and properly. 





CANCER OF THE CERVIX’! 


C. JEFF MILLER, M.D., F.A.C.S., NEw Orteans, LoursiaNa 


/YNHE intent of this symposium, as I under- 
| stand it, is to present incontrovertible proof 
of the curability of cancer by collecting a 
large series of cases that have been treated and 
have remained well and free from active malig- 
nancy for more than 5 years. The report must 
necessarily be brief, and for that reason I have 
not arranged a statistical study, but will simply 
present the results, as obtained by letters to 
patients and physicians, in a series of private cases 
treated prior to 1929. The report is limited to 
private records because it was impossible to make 
necessary inquiries and checks of the large amount 
of material that passed through the wards and 
clinics of the busy services under my direction in 
two public institutions. Even the collection of 
data from private patients proves a tedious task, 
for, as usual, a great many ignored written re- 
quests. 

The oldest living case in my series was first 
treated in 1908. I can definitely report that 42 
patients treated between 1908 and 1929 for cancer 
of the cervix have reported personally, or through 
their physicians, that they are well. Eight of 


; e:] 
these cases were treated by radical hysterectomy’ : 
between the years 1908 and 1915. After 1915, 


only 3 radical hysterectomies were performed, as I 
had become convinced that too much confusion 
existed as to the clinical classification of early, 
borderline and adanced cervical cancer, that the 
primary mortalit: ~«‘,the correctly performed 
radical hysterectomy » 9s too high, and that over 
70 per cent of cases ug for treatment had 
to be thrown into the u...rd 4s unsuitable for 
anything more than palliauve measures. After 
1915 radium was used in all casvs, early and ad- 
vanced. Of these treated between 1yt4 and 1929, 


34 recently reported that they hay mained 
well. Twelve of this number had X uy treat- 
ment in addition to radium. The cases bjected 


to combined irradiation were treated between 
1922 and 1929, and as a rule were more advanced. 
The results in this series have convinced me of 
the advantages of this method. In addition to 
irradiation, the electrocautery was freely used in 
removing everting, crumbling cervices, and Nor- 
ris’ suggestion for separating, raising and packing 
away the bladder with gauze during the irradia- 
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tion (to prevent subsequent complications), was 
occasionally done. Most of the cases received 
within one week from 3,000 to 4,000 milligram 
hours, and subsequent radium exposures were 
given only for definite reasons. Repeated treat- 
ments every 60 or go days, as advocated by some 
clinicians, too often result in fistule and other 
complications to warrant the adoption of this 
method as'routine. 

My report is brief but I wish to emphasize 
one .f two features of the cancer problem that 
are equally as important as presenting a series of 
cured cases. May I speak briefly of the necessity 
of creacing a different attitude on the part of the 
physiciaa who is brought in contact with patients 
who seem to indicate the possibility of cancer? If 
cancer is to be detected earlier, this must not be 
accomplished merely by the ability to recognize 
cancer, but by appreciating as well the relation 
of other diseases to malignancy. Proper prophy- 
laxis of cancer will yield greater salvage of lives 
than can be obtained by our present available 
methods of treatment. Further education of the 
profession is necessary. Frankly, since we believe 
that cancer is originally a local process, are we 
consistent in teaching that the early signs of 
cancer of the cervix are bleeding, discharge, and 
pain? Are we not summarizing as early signs of 
malignancy the indications of impending death 
rather than the symptoms of cancer? A new 
clinical entity must be described to replace the 
present stereotyped syndrome. 

‘Cancer does not have a life history of a few 
months or a year, but is a disease that usually 
takes several years to run its full course” (Mc- 
Carthy). The word early, which we use: sc freely, 
must be more clearly defined. Many of the really 
early cases of cancer of the cervix are found by 
accident when + opic examination 
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of cervical tissues removed in performing plastic 
operations is done. Such routine study should be 
required in all hospitals, as properly performed 
biopsies are not done as often as their importance 
justifies. Biopsy should be the rule not only in 
suspected cancer, but in apparently simple 
chronic inflammatory lesions and _ obstetrical 
injuries. 

The physician must be kept cancer-conscious. 
For this the Schiller test is excellent. While not 
a positive test for cancer, it prompts the routine 
search for malignancy, and materially assists in 
differentiating other lesions not recognizable by 
ordinary inspection. It is especially useful in 
designating tissues to be removed for micro- 
scopic study. The same can be said in regard 
to the colposcope in the diagnosis of suspicious 
lesions. 

It is certainly permissible to question whether 
the lay education has been as thorough as it 
might have been. It has been carried far enough 
to prove its vast possibilities, yet in our large 
charity hospitals over 20 per cent of cancer 
patients are dying without having had either sur- 
gery or irradiation. The lay press and the radio 
are co-operative, but we are overlooking the 
fundamentals of publicity, viz., repetition and 
perseverance. The agencies of publicity should 
be persistently utilized, not to relate the horrors 
of cancer, nor to emphasize the number who die 
from it annually, but to instill hope, and to dis- 
seminate knowledge concerning the value of rou- 
tine health examinations, not, as Lord Moynihan 
says, “by scaring people to death, but scaring 
them into life.” 

These are commonplace comments, but they 
are truths worth repeating. “Commonplace after 
all is exactly what contains the truth that is 
indispensable” (John Morley). 





SURGERY, GYNECOLOGY AND OBSTETRICS 


CANCER OF THE BREAST! 
W. T. COUGHLIN, M.D., F.A.C.S., St. Louts, Missourr 


N the city of St. Louis, 10 or 11 persons out of 
every 100,000 die each year of cancer of the 
breast. Surgeons’ statistics are usually com- 

piled from the cases in the large clinics. Most of 
us present are more interested in what happens 
in our individual practices. Every surgeon keeps 
personal records of his cases, uses the follow-up, 
and from time to time takes stock and knows just 
how he stands. It isn’t always pleasant but it is 
highly desirable. 

Up to 1929 the author treated 104 private pa- 
tients (and took care of them himself) under the 
diagnosis of breast tumor. In these, the presence 
of cancer was proved microscopically 63 times. 
(All of these 63 were private patients and all were 
white females.) Therefore, the benign lesions 
were 41. Roughly speaking, 2 out of every 5 
were benign and 3 out of every 5 were cancer. 
This is a high percentage of benign tumors. 
Thirty years ago we taught that at least 4 out of 
every 5 lumps in a woman’s breast were cancer. 
This was considered a conservative estimate. The 
difference is due to the propaganda for early diag- 
nosis. Through our propaganda, at last the laity 
is beginning to know this truth about cancer of 
the breast (as through the long years the surgeons 
have taught them of appendicitis); namely, that 
in early operation lies the best hope of cure, and 
that, in fact, no other treatment up to the present 
in any way approaches in its results those ob- 
tained by early and efficient operation. When all 
physicians believe this truth—that any lump must 
be removed and examined microscopically in order 
to be sure that it is mot cancer—the laity will soon 
learn it. 

We have 63 cases for study. Of the 63 coming 
to operation, there were still living at the end of 
5 years, 29 patients. Six of the 63 had died in the 
hospital. Twenty-two of the 63 died of cancer 
within 5 years—11 within 1 year, 8 within 2 years, 
1 within 3 years, and 4 within 4 years. Two are 
positively known to have died of other causes 
within 3 years—1 of pneumonia and 1 of an acute 
heart attack. Four could not be traced. 

Our total number of cases living 5 years after 
operation was 29, or 46 per cent. Of these 29, 
4 died later of metastatic carcinoma, 1 patient 
being free of any recurrence for 8 years and then 
dying of cancer of the fourth lumbar vertebra, 
proved at autopsy to be breast carcinoma; another 
one, having had a scirrhous cancer with implanta- 


tion in the axillary glands, lived free from recur- 
rence for 8 years and then died of cancer of the 
uterus; another lived free of recurrence and then 
died 6 years after operation with symptoms of 
spinal cord tumor—most likely carcinoma of the 
vertebrae; another died 514 years after operation 
of metastatic cancer of lungs and bones. Of the 
29, 1 lived free of symptoms for 10 years and then 
came with a recurrent nodule in the scar; another 
comes 6 years after operation with destruction of 
the twelfth dorsal vertebra. 

Of those who died early, the average pre-oper- 
ative duration of the disease was 19 months. Of 
those who lived 5 years or longer, it was 13 
months. Of the 29 who lived 5 years or longer, 
5 were known to have had cancer in the glands. 
Of the 22 who died early, 16 were known to have 
had cancer in the glands of the axilla or neck. 
Of the 63 proved cases of cancer, 29 had nursed 
babies. In the 29 five year cures, 13 had nursed 
babies. Of the 22 who died early, 11 had nursed 
babies. 

With regard to heredity, the statistics do not 
mean much. People deny cancer in the family 
just as they deny insanity, so that the statements 
of the patient in the negative cannot be accepted 
without question. There were only 8 of the 63 
patients who acknowledged cancer in the imme- 
diate family—father, mother, brother or sister. 
Of these, 7 lived 5 years and the other one could 
not be traced. 

Of the 63 cases, there were 31 involving the 
right breast, 29 involving the left breast and 3 
involving both breasts. Of the 29 five year cures, 
11 involved the right breast, 15 the left breast 
and 3 involved both breasts. Of the 22 early 
deaths, 15 were of the right breast and 7 were of 
the left. 

At the present time the exact status of chronic 
cystic mastitis is very much discussed. In our 
series of 104, that diagnosis was made altogether 
23 times, and g times out of these 23 it was asso- 
ciated with cancer of the breast. One case in 
which frozen section diagnosis was questionable, 
and in which breast and lower glands were re- 
moved, after 6 years has developed a destructive 
process in the twelfth dorsal vertebra and is still 
living. Another one in whom the diagnosis 
“chronic cystic mastitis” was returned without 
question and in whom a similar operation was 
done, returned the next year with a nodule in the 
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breast region which was pronounced by the same 4 were called medullary carcinoma 
pathologist “scirrhous carcinoma of the breast.” —_ Was called colloid carcinoma 
Nine out of 23 cases of chronic cystic mastitis had 1 the type was not mentioned. 
microscopically proved carcinoma. Of th i Milla 

There are 8 different cell types named. There + a9 ae ee ey 
isnounanimity among thepathologistswith regard 7 Were — Se ais 

: ° ° vere < ary Cé omi 

to terminology. Of the 29 who lived 5 years or 4 were called carcinoma simplex 
longer— were called adenocarcinoma 
was Called basal cell type carcinoma 
was Called spheroidal cell carcinoma 
was Called sarcoma, round and spindle cell 
the type was not mentioned. 
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)» were called adenocarcinoma 
8 were called scirrhous carcinoma 
; were called carcinoma simplex 
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CANCER OF THE BREAST IS CURABLE’ 
HUBERT A. ROYSTER, M.D., F.A.C.S., RatetcH, Norta CAROLINA 


ANCER is a symptomless disease. There 

are no pathognomonic signs of its presence 

in any organ or tissue. It may exist in the 
internal organs for a comparatively long time 
without a disturbance of function or a suspicion 
of its presence. In its late hopeless stages cancer 
of any part of the body exhibits pain, ulceration, 
discharge and cachexia, but these are not symp- 
toms of cancer; they are signs of impending death. 
The female breast should be one of the loca- 
tions in which cancer is recognized early, for the 
breast is exposed to observation both of patient 
and physician. Unfortunately, the woman fre- 
quently fails to notice changes in the contour of 
the breast and, as pain is virtually never felt in 
the early stages of malignant disease, her atten- 
tion is seldom called to the occurrence of a tumor 
of this type until it is far advanced. On the con- 
trary, early pain is present in tumors which are 
benign, and these are recognized much more 
promptly. Actually I believe that, thanks to 
wide spread publicity and educational efforts, we 
are observing as many benign as malignant 
growths of the female breast, if not more, in the 
past 1o years. This is real progress. All our 


experience, all our diagnostic judgment applied 


to the decision as to whether a given tumor of 
the breast is benign or malignant, can be laid 
aside in the face of one issue—the presence of any 
growth in the breast is the reason for its removal. 
Women generally must be taught a safe slogan: 
an empty house is better than a poor tenant— 
remove that lump. 

These preliminary observations point the way 
to two facts upon which the cure of cancer of the 
breast depends: (1) securing the patient before 
metastasis has taken place and (2) thorough sur- 
gical removal of all involved tissues. The ques- 
tion of employing radiation in any form, either 
before or after operation, is of importance, but 
radiation should be considered only as an aid in 
the cases suitable for operative interference. Per- 
sonally, I have depended upon postoperative, in 
preference to pre-operative, radiation. This pro- 
cedure is, of course, open to argument. Every 
surgeon must follow his own predilections founded 
upon individual experience. I have always been 
afraid that, if I relied too much on what the 
radiologist could accomplish before operation, I 
might be tempted to do a less radical removal of 
the cancer and its surrounding areas. At any 


rate, although for chosen patients I use radiation 
beforehand, in some cases I have felt disappointed 
in the results and in others I have failed to see the 
necessity for its use; and still I have looked upon 
proper postoperative radiation as a ready resource 
whenever a complete operation may have failed. 
The use of pre-operative radiation might likewise 
be considered useful, but in a few of the cases 
that received prolonged treatment by X-ray, the 
skin and deeper areas were profoundly indurated, 
offering difficulties at operation; one case exhib- 
ited severe and almost uncontrollable oozing. Be 
that as it may, my object in referring to these 
methods is to emphasize my belief that any man- 
mary cancer in the curable stage should be totally 
extirpated by a surgical operation done in the 
most adequate and finished manner possible. 
Methods of palliation or those used to prolong 
life over a certain period form no part of this 
discourse. 

I wish to mention briefly and without tedious 
tabulation that I have records of 58 personal cases 
of cancer of the breast among those operated on 
from 1911 to 1929, all of whom lived beyond 5 
years and some of whom are now living and well 
after 20 years. I have eliminated all who died 
from any cause whatever within 5 years after the 
operation, although I know that some of these 
did not die of cancer. The total number of opera- 
tions (196) is unimportant, as I take it we are 
concerned here with reporting all our cured cases 
irrespective of percentages. Many of the cases as 
far back as 30 years ago were really inoperable, 
but their breasts were removed to obviate local 
recurrence or for cosmetic purposes. At that time 
patients did not come so early; neither did we 
have improved radiology to help us. In point of 
time the first case of the series dates back to 1911; 
the patient was then aged 67 and lived about 15 
years. The oldest patient was 70 years of age, 
operated upon in 1914, and died in 1934 of pneu- 
monia with pleural effusion. The youngest pa- 
tient, 25 years of age, operated on in 1915, is still 
living and well. Forty of the patients were white 
and 18 colored. The last patient included in the 
report was operated on February 20, 1929, and 
is now without recurrence. Less than half of all 
the patients received no radiation treatment. 
For the past 10 years practically every one had 
postoperative X-ray therapy; a few were radiated 
pre-operatively as well. Of the 58 patients {ol- 


1Presented in the symposium, Cancer Is Curable, before the Clinical Congress of the American College of Surgeons, Boston, October 17, 1934 
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lowed up to date and here reported as 5 year 
cures, 6 are considered to have died of metastasis 
after 5 years, and 3 died of what appeared to be 
some form of malignancy after 10 years. 

The remainder, 49 in number, are either alive 
without recurrence or died of some intercurrent 
disease not connected with their breast cancers 
long after the limit of cure. 

| am aware that this report sets no notable 
example. I am aware, also, that the survivors 


represent the most favorable types of breast 
malignancy, both from the clinical aspects and 
from what we would now regard as pathological 
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grading. But I am equally conscious that here 
are all but a half-hundred women who have lived 
out their expectancy as a result of the surgical 
removal of an organ affected with cancer from 
which they would eventually have died, if this 
dread disease had not been recognized in time. 
Failures there were, many failures, not only in 
cases seen too late, but also possibly from im- 
perfect judgment and technique. Yet here are 
the successful instances of which all of us have a 
goodly number. These are the cases to stress in 
our endeavor to prove that, taken in time, cancer 
is curable. 
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CARCINOMA OF THE BREAST! 
HUGH H. TROUT, M.D., F.A.C.S., ROANOKE, VIRGINIA 


HIS report is based on a study of 412 cases 

extending over a period of 25 years. All 

these cases had a Halsted type of radical 
operation regardless of whether or not radiation 
was used. In all of these operations, the wound 
was thoroughly washed out with large quantities 
of hot water. 

In the period extending from 1909. to 1920, 
there were 152 cases. During this period neither 
radium or X-rays were employed. The percent- 
age of 5 year (or over) cures was 22. 

In the period extending from 1920 to 1924 
there were 80 cases. During this period the per- 
centage of 5 year (or over) cures was 30. Also, 
during this period, radium was placed under the 
skin, especially in the axilla and in the line of the 
internal mammary vessels at the time of opera- 
tion. 

In the period extending from 1924 to 1928, 
there were 86 cases. During this period post- 
operative radiation, by means of a 250,000 volt 
machine, was added to the use of radium, asso- 
ciated with the radical operation. This radiation 
was usually started about 10 days after operation. 
During this period the percentage of 5 year (or 
over) cures was 55. 

The remaining 94 cases which have been oper- 
ated on are as yet too recent to permit a per- 
centage estimate on the basis of 5 year cures. 
However, we believe the percentage of such cures 
will be somewhat improved. 

Of course, some of this apparent improvement 
in the 5 year cures might be due to cancer educa- 
tion. Yet, we have the feeling that at least we 
are seeing more inoperable cases than previously, 
and such are included in this list. By the pre- 
operative employment of radiation we have had 
a few apparently inoperable cases converted into 
cases offering an improved hope with surgery. 
In this series there have been 2 such cases, which 
have been free from carcinoma for over 5 years 
following radical removal. These cases also had 
postoperative radiation. 


We feel that the clinical index of Lee and 
Stubenbord is of distinct prognostic aid, and 
should be combined with any histological dif- 
ferentiation employed. 

All through this series we have been impressed 
with the favorable prognosis associated with those 
cases having only one large gland in the axilla, 
in comparison with those cases exhibiting nu- 
merous small shot-like glands. No patient having 
an involved gland under the triangular or falci- 
form fascia has lived as long as 3 years, and this 
in spite of a negative report from the pre-oper- 
ative X-ray examination of both the lungs and 
the bones. 

In about 1o per cent of the cases in which 
glands were removed from the axilla no malig- 
nancy was found on histological study of the 
glands, though the growth was definitely malig- 
nant. 

We believe much can and should be done to 
prevent the development of carcinoma of the 
breast by directing that more consideration be 
given to the proper care of the breast than has 
been usual in the past. In this connection, it is 
interesting to note that carcinoma of the udder 
of a milk-cow is practically unknown, and at the 
same time to recall that in the cow every effort 
is made not only to encourage but to prolong 
lactation. 

In our series there apparently was some asso- 
ciation between the breasts that were painful at 
the menstrual periods and the later development 
of carcinoma of the breast. This was especially 
noticeable in women who had never been preg- 
nant. 

Finally we believe that the use of radiation 
presents a certain danger in that, unless the sur- 
geon is watchful, he may relax in the care with 
which he does the radical operation—uncon- 
sciously trusting to radiation to compensate for 
his lack of the thoroughness which is the sine 
qua non for the successful cure of carcinoma of 
the breast. 


1Presented in the symposium, Cancer Is Curable, before the Clinical Congress of the American College of Surgeons, Boston, October 17, 1934. 
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PRIMARY CANCER OF THE VULVA, VAGINA AND FEMALE 
URETHRA: FIVE YEAR RESULTS! 


FREDERICK J. TAUSSIG, M.D., F.A.C.S., St. Louts, Missouri 


yEFORE proceeding to the body of this 
“) paper, may I continue briefly the 5 year 
statistics on cervical cancer reported at the 
Congress last year from the Barnard Free Skin 
and Cancer Hospital where Dr. Gellhorn and I 
have worked in alternate services for the past 28 
years. To the 64 cures out of 566 cases (a per- 
centage of 11.3) can be added 52 cases from the 
year 1928-29, with 12 cures. This makes a total 
of Org cases with 75 cures, thus increasing the 
total percentage of cures to 12.3. Our operative 
results have been so much better than our radium 
results on early cases that I wish to endorse Dr. 
Gellhorn’s statement of last year urging the re- 
tention of surgery in our armamentarium for the 
treatment of cervical cancer. 

Primary cancer of the vagina is very rare and 
almost universally fatal. Out of a total of 27 
cases which were observed previous to October, 
1929, at the Barnard Free Skin and Cancer Hos- 
pital, only 2 survived for more than 5 years; both 
were early cases treated with radium. This makes 
the percentage of cures only 7.5. Many were too 
far advanced for treatment or refused treatment, 
so that radiation was used in only 18 cases. We 
acknowledge our total inability to do anything 
effective for primary cancer of the vagina. Radi- 
cal operation was done in one recent case with 
prompt recurrence. 

Cancer of the female urethra is somewhat more 
encouraging. Taking only the 5 year cases at 
the Barnard Hospital and including 3 of my 
private cases I can report 14 patients with ure- 
thral carcinomata, of whom 4 survived the 5 year 
period of observation. Of these 4 cured cases, 1 
is living and well now for 11 years, 1 died of heart 
disease at the age of 84, 11 years after treatment, 
1 died of breast cancer 8 years later without local 


TABLE I.—CANCER OF THE FEMALE URETHRA 
1906-1929 


Total cases: 14 Total 5 year cures: 4, 28.5 per cent 








Treatment Number! Died 


Radiation 8 7 I 


Cured (5 years) 








Local operation I I ° 





Local excision or radiation with 
Basset gland removal 3 








Untreated 2 2 ° 


recurrence, and 1 is living and well 5 years after 
operation. From Table I it will be noted that 
the best results were obtained by local excision 
or radiation combined with the double-sided Bas- 
set operation for removal of the tributary lymph 
glands. 

At present I prefer to treat the urethra with 
radium or radon seeds, rather than attempt sur- 
gical excision which is so often followed by incon- 
tinence of urine. In all favorable cases the radia- 
tion is combined with the Basset operation for 
removal of tributary inguinal and femoral glands. 
Of 5 cases thus far operated on by this method, 
there has been no fatality and only 1 recurrence. 

This method of radical lymph gland resection 
is of even greater value in the treatment of car- 
cinoma of the vulva. From 1906 to the present 
time I have seen 1o1 cases of vulval cancer and 
of this number 77 were seen previous to October, 
1929. Out of these 77 cases, 10 were so hope- 
lessly advanced that they were not given any 
treatment. Of the remaining 67 treated cases 
there were 20 five year cures, an absolute curability 
of 26 per cent, representing 30 per cent of the 
treated cases. Most interesting is a comparison 
of the results of various methods of treatment as 
shown in Table II. 

In spite of the fact that the average age of 
patients with cancer of the vulva in my series 
was 59 years, with the greatest incidence in the 
decade between 60 and 70, I feel that the experi- 
ence of the past 15 years amply justifies this 
radical lymph gland resection in cancer of the 
vulva and urethra. Out of 38 Basset operations 


TABLE II.—CARCINOMA OF THE VULVA 
Total cases: 77 


Total 5 year cures: 20, 26 per cent 





Living and| Percentage 
well over | of 5 year 
5 years cures 


Died or 


Total not traced 


Treatment 





Untreated 10 ° 





Radiation only 19 ° 





Simple vulvectomy with or 
without radiation 





Vulvectomy with superficial 
or one sided gland re- 
moval 





Vulvectomy with double- 
sided Basset gland re- 


moval 19 7 63.1 











Total 14 10 4 














Total 77 57 26, 
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including vulvectomies, there were only 2 post- 
operative deaths (5.2 per cent), 1 death on the 
eighth day from heart failure and 1 on the twelfth 
day from cerebral embolism (Table III). In spite 
of many cases of infected wounds there were no 
deaths from sepsis. No fatalities from hemor- 
rhage or operative shock were noted in this series, 
in spite of the long operations and proximity to 
the large vessels of the groin. I consider the 
Basset lymph gland resection a safe operation 
provided the surgeon has had a little training for 
it. My modification of Basset’s original tech- 
nique has been fully described in Curtis’ Obstetrics 
and Gynecology (Vol. 2). The essential features 
of this operation consist of laying open the entire 
inguinal canal, ligating the deep epigastric vessels 
and removing the deep glands situated to either 
side of the external iliac vessels. Then the super- 
ficial inguinal and femoral glands are freed en 
masse, including all tissue and glands in Scarpa’s 
triangle up to the femoral ring. By cutting 
Poupart’s ligament, better access is often ob- 
tained for the removal of the gland of Cloquet 
which is situated deeply beside the femoral 
vessels. 

This operation is by no means limited to early 
cancers of the vulva. The contra-indications are 
only: (1) extension to the vagina; (2) large lymph 
glands adherent to the femoral vessels; (3) ex- 
treme old age or debility. In the last named group 
4 simple vulvectomy must suffice. Counting only 
the cases on my own service seen in the past ro 
years, I have done a complete Basset and vulvec- 
tomy on 24 out of 34 cases, an operability of over 
70 per cent. In 2 additional cases a Basset was 
begun but could not be completed because of 
densely adherent lymph glands. It is evident 
therefore that I have not been selecting early 
cases. Assuredly it is encouraging if with an 
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TABLE III.—BASSET OPERATION 


Total cases 


5 year cases 
(1906-1934) 


(1906-1929 Oct 





Oper- |Cancer| ,_ 
Num-| ative | in | Num- 


Cancer) \.1) 
over 
ber ee nage ber rs 


in 
lymph 5 years 
iglands 








Carcinoma of urethra s | o te 


Carcinoma of vulva ° 33 2 22 





Total 38 23 














2 
(5.2%) 


operability of 70 per cent I have succeeded in 
obtaining 5 year cures in over 63 per cent. 

The rationale of this method of treating cancer 
of the vulva is further supported by the micro- 
scopic examination of the removed lymph 
glands. Out of the 19 Basset operations done 
over 5 years ago cancer was found present in the 
lymph glands 13 times and yet in 6 of these there 
was no recurrence during the 5 year period. All 
of the 6 earlier cases without detectable gland in- 
volvement remained free of recurrence. Includ- 
ing the 14 cases of Basset operation done since 
1929, we have a total of 33 with cancer present in 
the tributary lymph glands 22 times, or exactly 
two-thirds of the cases. The failure of X-ray or 
radium to produce more than temporary regres- 
sions in such cancerous glands has been amply 
demonstrated by past experiences. Radical sur- 
gical gland removal, therefore, would seem to be 
positively indicated except in the presence of 
definite operative contra-indications. Finally, | 
should like to stress that absence of palpable 
glands does not mean absence of cancer any more 
than the presence of numerous large hard lymph 
nodes necessarily signifies that these contain 
cancer metastases. 
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SOME REMARKS ON FIVE YEAR CURES IN MALIGNANT TUMORS! 
EDWIN BEER, M.D., F.A.C.S., NEw York, NEw York 


LTHOUGH there is no doubt that various 
types of malignant tumors can be surgi- 
cally removed and the host survive without 

any evidence of local or distant recurrence, it is 
impossible to be sure that the patient is not har- 
boring an unrecognizable deposit. The peculiar- 
ities in the biology of malignant cells—whether 
they arise from normal cells by a process of 
localized natural selection or by mutation—are 
not sufficiently well understood to help us in de- 
termining when a patient is really cured. No test 
for the presence of residual growths is known, 
except possibly the prolan determination in tes- 
ticular neoplasms and chorio-epitheliomata. There 
is no doubt that secondary and even local deposits 
of cancer cells remain dormant for years, only to 
spring suddenly into active growth and lead to a 
fatal outcome. Years ago S. Olbert? reported such 
a striking dormancy in a melanosarcoma of the 
choroid, which was treated by enucleation. 
Twenty-four years later the patient developed 
signs of myelitis and at autopsy showed melano- 
sarcoma of lungs, heart, liver and first dorsal 
vertebra. All of us have seen analogous cases, 
even though the period of.dormancy may not 
have been so long. 

As yet we do not know whether this peculiar 
behavior is intrinsic in the cancer cells, or whether 
it is due to some inhibitive influence exerted by 
the host. Moreover, in these unusual cases, we 
do not know what the life history would have 
been if the original growth had not been removed, 
though clinical experience suggests that as a prac- 
tical proposition excision of the primary deposit 
should be axiomatic. 

Having acted on this axiom many years ago, 
during recent months I have seen or heard from 
a number of patients that are well after radical 
operations for a variety of malignant conditions; 
eg, 
1. A Wilms tumor of the kidney in an adult, 
19 years after operation; 

2. Acolloid carcinoma of the stomach, 15 years 
after operation; 

3. A carcinoma of the rectum, 12 years after 
operation; 

4. A carcinoma of the testis, 17 years after 
operation; 

5. A carcinoma of the breast, 14 years after 
operation; 

*Zentralbl. f. Chir., 1906, p. 509. 


6. A number of cases of infiltrating carcinoma 
of the bladder, 11 to 13 years after operation; 

7. A carcinoma of the tongue, 15 years after 
the first operation. 

I have been asked to furnish this symposium 
with my results, especially in bladder and kidney 
neoplasms, and have recently reviewed the 5 year 
cures for this occasion. What the exact value of a 
review and enumeration of disconnected cases is, 
I cannot quite grasp. We know that we can cure 
a certain number of carcinoma cases. The patient, 
however, wishes to know what his chance of a 5 
year cure is, and there we are likely to stumble. 
In the individual case, despite studies in micro- 
scopical grading and microscopical determination 
of radio sensitivity, it is practically impossible to 
tell the individual patient what his chances are, 
even if we are lucky enough to get the case early. 
In general we can say that the earlier we get the 
cases, the better the outlook, and therefore the 
profession should aim at early diagnosis. Even 
advanced cases, however, may be cured, and 
should be given the chance. A valuable contribu- 
tion would be the determination of the percentage 
of cases in certain groups, as they come to opera- 
tion, that are cured for 5 years or more, rather 
than an enumeration of so many individual cases 
of a type of malignancy cured for 5 years or more 
by one or more surgeons. In my subsequent 
analysis, I have attempted this. 

As a result of attempts at grading bladder 
tumors, considerable confusion has been intro- 
duced into the study of end-results of therapy. 
I can see no adequate excuse for so dividing the 


-epithelial growths developing in the bladder 


that benign papillomata are interpreted as epi- 
thelial carcinomata Grade I, and in this report I 
have excluded all such papillomata, representing 
some 248 cases, from my discussion. In these so 
called Grade I carcinomata, my results with 
transurethral electrocoagulation have been cura- 
tive in the great majority of cases. However, the 
results obtained in papillary carcinomata, with 
and without infiltration of the bladder wall, and 
solid carcinomata, infiltrating, ulcerating, nodular 
and more or less papillary, treated by various 
forms of therapy, fit properly into this sym- 
posium. These cases represent the real epithelial 
malignancies of the bladder, and present one of the 
major urological problems of the day. A variety 
of therapeutical efforts has been applied to these 


‘Presented in the symposium, Cancer Is Curable, before the Clinica Congress of the American College of Surgeons, Boston, October 17, 1934. 
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cases, and limiting myself to cases treated or 
operated upon prior to 1930 I find that we have 
the following results: 

1. Non-infiltrating carcinomata, 11 cases cured 
by transurethral fulguration or electrocoagulation 
with high frequency current, representing 55 per 
cent of total so treated and not lost to follow-up. 

2. Non-infiltrating or moderately infiltrating, 
papillary carcinomata, 4 cases cured by transure- 
thral radium, usually with electrocoagulation, 
representing 11 per cent of the total so treated and 
not lost to follow-up. 

3. Infiltrating, papillary carcinomata involving 
the bladder wall more or less diffusely, 10 cases 
cured by operative excision according to the tech- 
nique described by me in 1917** representing 
55-5 per cent of the total so treated and surviving 
the operation and not lost to follow-up. 

4. Infiltrating, solid, ulcerating, more or less 
papillary carcinomata, diffusely involving the 
bladder wall, 14 cases cured by extensive resec- 
tions, frequently with re-implantation of the 
ureter, according to the above mentioned tech- 
nique, representing 40 per cent of the total so 
treated and surviving the operation and not lost 
to follow-up. 

5. Infiltrating, solid, ulcerating, more or less 
papillary carcinomata, diffusely involving the 
bladder wall, 2 cases cured by suprapubic cys- 
tostomy and implantation of radium emanation 
seeds, representing 10 per cent of the total so 
treated and surviving the operation and not lost 
to follow-up. 

6. Very extensive, solid, ulcerating, more or less 
papillary carcinomata, diffusely involving the 
bladder wall, 4 cases cured by total cystectomy, 
representing 57 per cent of the total so treated and 
surviving the operation. 

With cauterization, diathermy or electric cau- 
tery, or Paquelin cautery, and deep X-ray, there 
have been no 5 year cures in carcinomata in- 
filtrating more or less diffusely the bladder wall. 

In summary, therefore, in these 6 groups of 
definite carcinomata, I can report 45 cures in 

1Surg., Gynec. & Obst., 1917, 24: 646-647. (Read at the Clinical 
— of Surgeons of North America, Philadelphia, October 23-26, 
", Am. M. Ass., 1917, 68: 680-682. 

*Ann. Surg., 1921, 73: 72-76. 


cases treated prior to 1930. It must be borne in 
mind that owing to the advanced age of many of 
these patients when they present themselves {or 
treatment, their life expectancy scarcely warrants 
a 5 year survival, and many more cases were ap- 
parently cured in each category for periods of less 
than 5 years, but sufficiently long to consider 
cured. 

The results in kidney malignancies must be 
divided into two catagories, (1) the hyperneph- 
romata or clear cell carcinomata, the adeno- 
carcinomata, the papillary and squamous cell 
carcinomata in adults, and (2) the embryomata, 
Wilms tumors and sarcomata usually seen in 
childhood. 

In children prior to 1930, in Wilms tumors or 
embryomata we have no 5 year cures. It is hoped 
that pre-operative radiation followed by nephrec- 
tomy may improve our results. One case of hyper- 
nephroma in a child, however, was cured for over 
5 years, giving in this group of 7 nephrectomies 
only 16.66 per cent cures. In view of the fact 
that all kidney tumors in children are not neces- 
sarily embryomata, and in view of the fact that 
embryomata may vary in their malignancy, the 
operative removal of such tumors should be 
regularly carried out. 

In adults prior to 1930, we have 7 five year cures 
in kidney tumors of the hypernephroma and 
adenocarcinoma and papillary carcinoma type, 
1 five year cure ina large embryoma or Wilms type 
and 1 five year cure in a carcinoma of the ureter, 
or g cases in all out of 34 surviving the operation 
and followed, making 26 per cent plus. 

In concluding, it must be emphasized that in 
view of the fact that the postoperative follow-up 
of the whole series of kidney tumors has been 
incomplete, the percentage of 5 year cures based 
on survival after operation and 5 year follow-up 
may represent a maximum percentage of cures; 
whereas in bladder tumors, when repeated cys- 
toscopic check up (usually disagreeable to the 
patient) is possible, it probably represents a mini- 
mum percentage of cures. These patients after 
several negative cystoscopies tend to be chary and 
refuse check up (and this applies to doctors as 
well as other patients) in this way diminishing 
the number of 5 year cures. 
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FIVE YEAR CURES OF CANCER OF THE RECTUM BY THE 
RADICAL ABDOMINOPERINEAL EXCISION’ 


A. LAWRENCE ABEL, M.S.(Lonp.), F.R.C.S.(ENG.), Lonpon, ENGLAND 


Late Hunterian Professor, Royal College of Surgeons of England; Surgeon attached to the Staff of the Cancer Hospital, the Gordon Hospital 
for Rectal Diseases, the Princess Beatrice Hospital, the Woolwich Memorial Hospital 


r¥NHE cure of cancer of the rectum depends 
upon three main factors: (1) the knowledge 
of the pathological paths along which the 
growth spreads; (2) the planning of an operation 
to include as much as possible of the fields of 
spread; (3) careful pre-operative, operative, and 
postoperative treatment. 

1. The way in which cancer of the rectum 
spreads is too well known to need repetition here, 
except to remind ourselves that it occurs (a) in a 
downward direction to the ischiorectal fossa, (b) 
in a lateral direction on the levatores ani muscles, 
and (c) most important of all, in an upward 
direction along the course of the inferior mesen- 
teric artery, and thence laterally toward the wall 
of the pelvic colon. 

2. Three main principles of surgery are involved 
in operating upon cancer of the rectum: (1) Not 
only the growth but also all removable fields of 
lymphatic spread must be extirpated as widely as 
possible. In this instance the upward spread 


demands the most careful attention, and should 
be removed just up to the point where the left 


colic artery arises from the inferior mesenteric 
artery. (2) Where an operation involves two 
different fields of maneuvers of which one is 
sterile and the other relatively infected, the asep- 
tic field should first be dealt with and closed off, 
and the infected area should be dealt with last, 
in order that the former may not be infected from 
it. (3) Before a primary growth is tampered 
with or manipulated in any way, the blood and 
lymph vessels, which are liable to transmit metas- 
tatic cells into the venous and lymphatic circula- 
tions, should be ligated. Primary dissection 
should be carried out as far as possible from the 
original growth. 

The only operation which fulfils these funda- 
mental principles is the radical abdominoperineal 
excision introduced in 1907 by my friend and 
senior colleague, Mr. W. Ernest Miles. 

3. Pre-operative, operative and postoperative treat- 
ment. In the pre-operative treatment, the follow- 
ing measures are followed: (1) Care is taken to 
ensure that the patient’s general health, blood 
pressure, pulse pressure, and cardiac index, to- 
gether with renal and other vital functions, are 
satisfactory. (2) Dehydration is combated, and 


no purgation is allowed for 48 hours before opera- 
tion. (3) Careful attention is paid to the state of 
the patient’s bowels and any suspicion of obstruc- 
tion is treated by performing a cecostomy or 
colostomy some days before the radical operation; 
in other cases a 5 to 7 day course of careful colon 
wash-outs is carried out. (4) Any lack of hamo- 
globin or erythrocytes is combated by a prelim- 
inary blood transfusion. (5) Careful premedica- 
tion is used—my routine is two-thirds grain 
pantopon and 1/510 grain scopolamine, one hour 
beforehand. 

In the operative treatment during operation we 
find that the use of a spinal injection of 1: 1500 
percaine markedly diminishes shock. Ether and 
chloroform are rigorously excluded, and nitrous 
oxide oxygen is employed as the general anas- 
thetic. 

About 10 years ago I introduced a blood trans- 
fusion as a regular routine postoperative practice 
for all cases, and for the last 2 years have, in addi- 
tion, been giving continuous intravenous infusion 
with glucose-saline for the first 24 hours, and 
sometimes longer, after the operation; and mean- 
while all fluids by mouth are withheld. 

In my opinion the most important new lines 
in technique have been: (1) the routine use of 
spinal anesthesia, (2) the employment of nitrous 
oxide oxygen, (3) careful pre-operative care of the 
intestine, (4) pre-operative building up of natural 
reserves, (5) absolute aseptic intestinal division, 
(6) presacral neurectomy, and the avoidance of 
urinary infection, (7) immediate routine post- 
operative blood transfusion, (8) continuous intra- 
venous glucose-saline infusion. These measures 
have had a definite influence upon the mortality 
of the operation, which is steadily improving. 

Five year cures. I have the honor to report on 
164 survivals after this operation, operated on by 
the staff of the Cancer Hospital, London, during 
the 10 year period 1920 to 1929 inclusive. 

You have asked me to analyze my cases on a 
pathological basis and under the following head- 
ings: (1) incipient, cancer (localized) without 
gland involvement; (2) cancer that has extended 
to the lymph nodes; (3) extensive local invasion 
with metastases; (4) recurrent cancer. 

As this type of growth in Group 4 is not suitable 
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for the operation it has perforce to be omitted. 
In 70 of the total series the exact pathological 
condition is known. These are analyzed in 
Table I. 

TABLE I 


| | Died 


Sur- ce 
Group|,* less 
| vivals than 








Rectosigmoid 














Ampulla 

















Anal canal 





Ill 
Totals, where pathological 
condition is known 70 24 41 5 58.5 

















From this the following facts emerge: Early 
cases without glandular involvement have, on 
the whole, a higher 5 year cure rate than the more 
extensive ones. In the central portion of the 


rectum this radical operation is as efficacious in 
effecting a 5 year cure in those with lymph nodes 
involved as in those in which lymphatic invasion 
cannot be demonstrated pathologically. 

Of the total series of 164 survivals, 47 cases 
died within 5 years of the operation, 104 were 
alive and well 5 years and more after, and 14 are 
untraced. 


TABLE’ II.—COMPLETE SERIES 


Survivals 

Died in less than 5 years 
Alive and well after 5 years 
Untraced 


4 


Out of all survivals 63.4 per cent were known 
to be alive and free from signs of the disease 5 
years after the operation. If the untraced cases 
are ignored, 104 out of 150 cases traced represent 
a 5 year cure rate of 69.3 per cent. 

I have to express my thanks to my colleagues, 
the Staff of the Cancer Hospital, for their kind- 
ness in placing their material at my disposal. I 
also wish to convey to you and the Board of 
Regents of this illustrious College my heartiest 
and humblest thanks for the great honor you have 
done me in asking me to present the results of 
our work to you today. 
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MALIGNANT DISEASES OF THE MOUTH, PHARYNX AND LARYNX 
FIVE YEAR CURES! 


GORDON B. NEW, M.D, F.A.C.S., anp FREDERICK A. FIGI, M.D., F.A.C.S., RocHESTER, MINNESOTA 
Section on Laryngology, Oral and Plastic Surgery, The Mayo Clinic 


\V JE are reporting 745 cases of malignant 


disease of the mouth, pharynx and lar- 

ynx, in which patients have survived 5 
or more years without recurrence. Treatment in 
these cases has been by surgical operation, sur- 
gical diathermy, and radiation, depending on 
previous treatment, situation of the lesion, type 
of growth, presence or absence of involvement 
of lymph nodes, and the patient’s age and general 
condition. 

Patients surviving 5 years or more after treat- 
ment of a malignant growth of the upper jaw and 
antrum numbered 127 (2). The primary tumors 
of the antrum are those that apparently originate 
in the antrum itself; the secondary tumors of the 
antrum are those that originate apparently in the 
upper jaw and extend into the antrum. The 
tumors of the upper jaw and palate are those 
which are situated in the regions named without 
involving the antrum. Growths were destroyed 
by surgical diathermy and irradiation, applied 
either through the mouth or after lateral rhinot- 
omy. The end-results in this group of cases are 
shown in Table I. 

Patients surviving 5 or more years after opera- 
tion for carcinoma of the lower jaw numbered go. 
In these cases the growth was destroyed by surgical 
diathermy and the submental and submaxillary 
lymph nodes were removed, if the mucous mem- 
brane of the cheek or floor of the mouth was in- 
volved. In addition to this, radiation was used 
both locally and externally over the lymph nodes 
of the neck in the indicated cases. The end-results 
in these cases are given in Table IT. 


TABLE I.—MALIGNANT GROWTHS OF UPPER 
JAW AND ANTRUM: 127 PATIENTS SURVIV- 
ING 5 OR MORE YEARS AFTER TREATMENT 


Lived 5 or more 
years after 


treatment 





Patients|Patients| Num-| Per cent 


treated | traced | ber a 


Situation of growth 





Antrum, primary or 78 30 40.0 


Five or more years after treatment for carcino- 
ma of the lip 357 patients operated on between 
1919 and 1927 were surviving (1). In general, 
the primary lesions are widely excised and the 
bilateral submental and submaxillary lymph 
nodes are removed. In many cases in which the 
primary lesions have received previous treatment, 
it is necessary to remove the lesion by means of 
surgical diathermy or the cutting cautery, and 
to delay plastic closure or reconstructive opera- 
tion until there is a reasonable chance of the lesion 
not recurring. If a submental or submaxillary 
node is involved an upper deep cervical dissection 
is done on the involved side. Radiation is used 
in addition, particularly in cases in which lymph 
nodes are involved. The end-results in this group 
of cases are recorded in Table III. 

Patients surviving 5 or more years following 
treatment for carcinoma of the tongue numbered 
58. The local lesion in cases of this sort is treated 
by means of surgical diathermy, complete removal 
of the lesion by cautery, insertion of radium, or a 
combination of these, depending on the situation, 
extent, and type of growth. Radiation is ad- 
ministered by means of radium emanation seeds 
or radium element points introduced into the 
primary lesion. The lymph nodes of the neck are 
removed, except in epitheliomata of malignancy 
graded IV, followed by irradiation. In Table IV 
are given the end-results in this group of cases. 

There were 44 patients surviving 5 or more 
years after treatment of malignant tumors of 
the pharynx and tonsil (3). This group does not 
include the nasopharyngeal tumors. Primary 
lesions of low grade of malignancy are removed 


TABLE II.—MALIGNANT GROWTHS OF LOWER 
JAW: 90 PATIENTS SURVIVING 5 OR MORE 
YEARS AFTER TREATMENT 


Lived 5 or more 
years after 
operation 





Patients! 
operated 
on 


Per cent 
of traced 
patients 


Patients} Num- 


Lymphatic involvement. 
ens . traced | ber 





Antrum, secondary 50 43 23 53.4 





Nodes involved 45 38 II 28.9 





Upper jaw and palate 154 118 14 62.7 








Nodes not involved 142 2 79 69.9 








Total 205 236 127 











53.8 





Total 187 











| 152 90 59.6 
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TABLE III.—-EPITHELIOMA OF THE LIP: 357 PA- 
TIENTS SURVIVING 5 OR MORE YEARS AFTER 
TREATMENT 


Lived 5 or more 
years after 
operation 





Per cent 
of traced 
patients 


Patients 
Lymphatic involvement, operated 


Patients} Num- 
cases on ber 


traced 





TABLE V.—MALIGNANT GROWTHS OF THE PHAk- 
YNX AND TONSIL: 44 PATIENTS SURVIVING 
5 OR MORE YEARS AFTER TREATMENT 





Lived 5 or more years 
after operation 





Patients Num- Per cent of 


Pathological type traced be traced patients 





Squamous cell epithelioma 34 26.5 





Nodes not involved but dissected} 288 234 89.7 





Lymphosarcoma II 





Nodes not involved clinically 
and not dissected* 209 196 


Adenocarcinoma, mixed tumor 





3r 





Nodes involved and dissected 50 46 








Total 76 




















Total S47 _476 


*Nodes not dissected because of type of grow th, : age eof patient, and so 
forth. 


TABLE IV.—-EPITHELIOMA OF THE TONGUE: 58 
PATIENTS SURVIVING 5 OR MORE YEARS 
AFTER TREATMENT 


Lived 5 or more 
years after 
operation 


TABLE VI.—CARCINOMA OF THE LARYNX: 69 
PATIENTS SURVIVING 5 OR MORE YEARS 
AFTER OPERATION 


Lived 5 or more years 
after operation 





Per cent of 
traced patient 


Patients Num- 


Operation traced ber 





Thyrotomy 34 28 82.3 





Per cent 
of traced 
patients 


IPatients|pa tients Num- 
an traneal hor 


Lymphatic involvement, hm. 
cases | 








Nodes not involved but 
dissected* 

Nodes not involved clinically) 
and not dissected | 


Nodes involved and dissected* 





E xtension to floor of mouth 














*Cases in which there was extension to the floor of the mouth not 
included. . ; 

tNodes not dissected because of type of growth, age of patient, and so 
forth. 


with the cutting cautery or by diathermy, and 
this is followed by removal of nodes of the neck. 
For lesions of a high grade of malignancy, and 
for lymphosarcomata, radiation is applied by in- 
troducing the agent directly into the primary 
lesion and placing it externally on the neck. For 
adenocarcinomata of mixed tumor type, the tum- 
or is removed through the pharynx or the side 
of the neck, depending on where the largest por- 
tion presents. In Table V are shown the end- 
results in this group of cases. 

Five or more years after operation, 69 patients 
who had carcinoma of the larynx were surviving 
(4). For tumors of low grades of malignancy, and 
in early cases, we perform thyrotomy and remove 
the growth, destroying the base of it by surgical 
diathermy. In more advanced cases, the cartilage 
is removed along with the growth. In a small 


Laryngectomy 73 41 56. 














Total 107 69 64.5 





group of cases in which the anterior commissure 
is involved, this is removed in one piece, after 
division of the hyoid bone, and examination is 
made through the thyrohyoid membrane. For 
growths of the epiglottis, preliminary tracheotomy 
is performed, and the primary lesion is removed 
by surgical diathermy under suspension. In more 
advanced cases of tumor of the epiglottis, ary- 
epiglottic fold, and base of the tongue, pharyn- 
gotomy is used. In cases in which there is fixation 
of one side of the larynx, with involvement of the 
anterior commissure, and the lesion is of a high 
grade of malignancy, laryngectomy is performed. 
Radiation is used before and after treatment of 
the more malignant lesions. The end-results in 
these cases are shown in Table VI. 
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FIVE YEAR SURVIVALS IN LYMPHATIC TUMORS! 
LLOYD F. CRAVER, M.D., New York, New York 


“IVE year survivals following treatment of 
Hodgkin’s disease, lymphosarcoma, and 
leucemia by irradiation are few. Some 

writers doubt that the average duration of life 
following onset of these diseases can be increased 
by the use of X-rays or radium. This question 
cannot readily be answered by statistics, largely 
because the great variations in duration of the 
natural course impair the value of averages. 

However, the dramatic primary regressions, 

and the lessening or disappearance of symptoms 
that are brought about by irradiation in numer- 
ous individual cases, suggest that life has been 
prolonged in these instances, at least, and fully 
justify the continued use of X-rays and radium 
in these fields. 

The following four tables show the 5 year sur- 

vivals in cases of Hodgkin’s disease, lympho- 


I.—HODGKIN’S DISEASE—FIVE YEAR 
SURVIVALS 


TABLE 





Average survival 
Per . wed 
since admission 
—years 


Num- 
ber cent 





All cases 125 100 1.9 

(excluding 4 cases 

followed less than 
6 months) 





Total 5 year survivals 12 7.15 


Alive 5 years on 7-1-34 4.8 8.9 








Alive 5 years and N.E.D.* on 


7-1-34 4 $.3 10.3 














6 survived over { year . 


Longest survival 1314 years, now N.E.D.* Biopsy lymphogranu- 
loma malignum with much fibrosis. 
*No evidence of disease. 


TABLE II.—-LYMPHOSARCOMA—FIVE YEAR 
SURVIVALS 





Average survival 
since admission 
—years 


Num- | Per 
ber cent 





All cases 96 100 1.4 





Total 5 year survivals 7 7 7.25 


Alive 5 years on 7-1-34 3 6.9 








Alive 5 years and N.E.D. 7-1-34 2 7.8 














Longest case 10.3 years. 


sarcoma, myeloid leucemia and lymphatic leu- 
cemia admitted to Memorial Hospital between 
1917 and July 1, 1929. 

What can be done to improve these figures? 
In this entire group betterment of the patients’ 
living conditions approach ng a general régime 
as for tuberculosis will help to prolong survival. 
The various adjuvants, such as heliotherapy, 
arsenic, iron, liver, transfusions, and surgical re- 
moval of localized processes, cannot be discussed 
here. 

As for the results by irradiation alone, early 
diagnosis, except in the naturally acute forms of 
the diseases, with early judicious treatment, not 
necessarily heavy irradiation, will improve our 
figures. 


TABLE III.—MYELOID LEUCZMIA—FIVE YEAR 


SURVIVALS 
Excluding cases untreated or lost to follow-up within 
6 months 


SSS 


Average survival 
since admission 
—years 


Num- | Per 
ber 





All cases 68 2 





Total 5 year survivals ; 6 





Alive 5 years on 7-1-34 





Alive 5 years and N.E.D. on 
7-I-34 














Longest case 7.4 years. 


TABLE IV.—LYMPHATIC LEUCZEMIA 
SURVIVALS 


Excluding cases untreated or lost to follow-up within 
6 months 


-FIVE YEAR 


Average survival 
since admission 
—years 


Num- 


All cases 1.9 








Total 5 year survivals *2 





Alive 5 years on 7-1-34 





Alive 5 years and N.E.D. on 
7-1-34 














Longest cases 13.1, 8.4, and 7.7 years. 
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THE SURGICAL TREATMENT OF CANCER OF THE STOMACH! 


J. SHELTON HORSLEY, M.D., F.A.C.S., Ricnmonp, VIRGINIA 
From the Surgical Department of St. Elizabeth’s Hospital 


BOUT one-fourth or one-third of the 120,000 
deaths from cancer every year in the United 
States is from cancer of the stomach. 

There is no real problem as to what the treat- 
ment of gastric cancer should be. Practically all 
malignant tumors of the stomach, except the rare 
lymphosarcoma and the unusual small round cell 
carcinoma from the deeper layers of the mucosa, 
are radioresistant. With improvement in the 
technique of radiation, doubtless some further 
beneficial effect can be derived from this source, 
but with the liver overlying the stomach and the 
pancreas behind it, an amount of radiation that 
would materially affect a gastric cancer that is 
even mildly radioresistant would doubtless play 
havoc with these two vital organs. We may say, 
then, that while in some instances radiation is an 
adjuvant, in the vast majority of cases of cancer 
of the stomach there is only one remedy, surgical 
excision, which is remarkably efficient if applied 
early. Thus, Balfour reports that in his records 
about 50 per cent of the patients in whom gastric 
carcinoma confined solely to the walls of the 
stomach has been widely removed are alive and 

without recurrence 5 years after operation. 


CLASSIFICATION OF OPERATIONS FOR 
GASTRIC CANCER 


The surgical therapeutics for cancer of the 
stomach may be divided into 6 different classes, 
3 of them with a view to cure, and 3 solely for 
palliation. The Billroth I operation, the Billroth 
II operation, and total gastrectomy may be listed 
as curative operations; while gastro-enterostomy, 
the Devine operation, and gastrostomy are only 
palliative. 

In the first division is cancer of the pyloric end 
of the stomach in which it is possible to do a rea- 
sonably wide resection and then unite the stump 
of the stomach to the duodenum. Operations 
which proceed along this line are classified under 
the title of the Billroth I method, and the various 
techniques such as the Finney-Haberer and others 
that accomplish this are termed modifications of 
the Billroth I. 

In the second division are the more extensive 
cancers of the pyloric portion or of the middle 
body of the stomach in which it is not possible to 
bring the stump of the stomach to the duodenum, 
so the duodenum must be closed and an anasto- 
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mosis made to some portion of the jejunum. This 
is known as the Billroth II method of operation, 
and the various types of it, as the Pdélya, Hof- 
meister and Balfour techniques, are called modi- 
fications of the Billroth II principle. 

In the third division, the stomach is extensively 
involved without surrounding metastases, or the 
cardiac portion is affected, and here a total gas- 
trectomy may be indicated. This operation, of 
course, is applicable to only a comparatively 
small number of cases. 

In certain non-resectable cases of gastric cancer, 
often some palliative operation is indicated. It is 
doubtful if gastro-enterostomy has any place in 
the treatment of cancer of the stomach. It cer- 
tainly has a very limited field, which is apparently 
vanishing. If the patient has a large mass in the 
pyloric end of the stomach and there are a few 
metastases outside of the stomach or a small 
metastasis in the liver, doubtless a partial gas- 
trectomy, removing the sloughing septic mass, 
will make the patient more comfortable and 
probably give a longer life than a gastro-enteros- 
tomy would. 


PREPARATION, ANASTHESIA, AND 
AFTER-TREATMENT 


The pre-operative and postoperative treatment 
in all cases of cancer of the stomach is extremely 
important. Several times a day the patient should 
have a gastric lavage under low pressure. Dehy- 
dration is corrected largely by proctoclysis, hypo- 
dermoclysis or the intravenous administration of 
dextrose in Ringer’s solution, which latter proce- 
dure we have found particularly satisfactory. 
Transfusion of blood is often indicated. 

Following the suggestion of W. H. Higgins, of 
the staff of St. Elizabeth’s Hospital, we began 
about ro years ago giving patients who were to 
be operated upon for gastric cancer large quan- 
tities of dilute hydrochloric acid for several days 
before the operation. This has a marked anti- 
septic effect and lessens the danger of peritonitis. 
Some intraperitoneal vaccine such as that of 
Steinberg may also be helpful in preventing in- 
fection. 

The anesthetic should be carefully chosen. |n 
many cases operations for gastric cancer can be 
done under local anesthesia, supplemented i! 
necessary by ethylene or by nitrous oxide and 
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oxygen; and frequently if morphine and scopol- 
amine are given it can be completed under a local 
anesthetic, infiltrating just beneath the perito- 
neum after the method of Finsterer. 


MODIFICATION OF BILLROTH I OPERATION 


I shall not attempt to describe all of the dif- 
ferent operations for cancer of the stomach, but 
shall only give those that appear to me to be the 
most satisfactory. Some modification of the 
Billroth I technique can be applied more fre- 
quently than it is used, but metastases of gastric 
cancer are prone to extend along the lesser curva- 
ture of the stomach, and an attempt to make a 
satisfactory approximation of the stomach to the 
duodenum should not prevent a sufficiently wide 
excision. The point of resection should be at least 
4 centimeters beyond the apparent margin of the 
cancer. If more of the stomach than this can be 
removed without impairing the conditions for the 
operation, it should be done. The first procedure, 
aiter opening the peritoneal cavity, is inspection 
of the abdominal contents, feeling in the pelvis 
for metastases in the cul-de-sac, and examining 
the liver and the lymph nodes under the dia- 
phragm. If there is no contra-indication for a 
radical operation and a Billroth I type of opera- 
tion is applicable, the gastrohepatic omentum is 
opened. If the operation is done under local 
anesthesia, the tissue just beneath the posterior 
peritoneum above the pancreas and up toward the 
diaphragm on both sides of the spinal column are 
thoroughly infiltrated with 0.5 per cent novocain 
solution to which has been added about 2 drops 
of 1-1000 adrenalin solution to the ounce. If the 
needle is inserted just under the peritoneum, no 
damage to the deeper structures will occur and 
the solution will infiltrate freely and block off all 
of the nerves in the region. 

The vessels along the lesser curvature of the 
stomach at the proposed point of resection are 
doubly clamped and divided, preferably with the 
electric cautery. The gastrohepatic omentum, 
which is usually quite thin, is doubly clamped and 
divided about its center, and the vessels to the 
pyloric end of the stomach are similarly treated. 
being divided with the electric cautery. The 
stomach is lifted up, making all movements as 
gentle as possible, not only to prevent shock but 
to avoid transplanting cancer cells. Gauze mois- 
tened with salt solution is placed in the lesser 
peritoneal cavity. The stomach is lifted up with 
the hand, and with the fingers the gastrocolic 
omentum is pushed up. The proper point of 
division along the lower border of the stomach is 
selected, the gastrocolic omentum is incised, and 
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the vessels are doubly clamped and divided at 
the greater curvature. Then the gastrocolic 
omentum is doubly clamped and divided in sec- 
tions toward the pyloric end of the stomach, 
keeping close to the colon. When the pyloric end 
of the stomach is reached special care is taken to 
avoid injury of the mesenteric vessels of the 
transverse colon. By lifting the stomach well up 
in this region and by separating any adhesions 
and pushing down the transverse mesocolon, in- 
jury to its vessels can usually be avoided, but it 
is highly important to remove as much tissue as 
possible from around the pyloric end of the stom- 
ach. 

The blood vessels are controlled by transfixing 
and tying each clamped segment with plain cat- 
gut. The ends of some of these ligatures are left 
long. Two ligatures are placed on the stump of 
the vessels along the lesser curvature, and the one 
nearest the point of division is left long. This is 
to avoid the possibility of the ligature in this 
region slipping. The portion of the stomach to be 
resected is thus isolated entirely, except for its 
continuity with the rest of the stomach and with 
the duodenum. Two stout Payr clamps are placed 
on the body of the stomach as close together as 
possible. Two clamps, preferably pedicle clamps 
such as the Ochsner or Kelly forceps, are placed 
on the duodenum just beyond the pylorus. The 
duodenum is divided between the clamps with the 
electric cautery, and then the stomach is incised 
between the two Payr clamps with the electric 
cautery, taking care to cauterize the stump of the 
stomach thoroughly so that the Payr clamp is 
heated sufficiently to char the tissues within its 
grasp. This not only kills any cancer cells that 
may be in the grasp of the clamp and so adds 
somewhat to the chances of cure, but also tends 
to control bleeding. The stump of the stomach 
is brought over to the stump of the duodenum. 
If there is not sufficient undersurface of the duo- 
denum exposed, the pancreas is dissected back, 
preferably with a few light strokes of the electric 
cautery. 

In many instances when the stump of the stom- 
ach apparently cannot be brought over to the 
duodenum, the stomach may be mobilized by 
slipping the hand under the cardiac end, stretch- 
ing or dividing any adherent bands, and dividing 
the gastric artery if necessary. Often these manip- 
ulations will be so effective that even a small rem- 
nant of stomach, which at first it seems impossible 
to bring over, can be mobilized and sutured to the 
duodenum without tension. 

Beginning at the upper border, a series of inter- 
rupted mattress sutures of oo tanned or chromic 





488 


catgut is placed, uniting the posterior surface of 
the stump of the duodenum to the upper portion 
of the posterior surface of the stump of the stom- 
ach. All of these sutures are placed before any 
one is tied (Fig. 1). When they are tied the ends 
of the upper and of the lower sutures are left long 
as tractor sutures. The clamp is removed from 
the stump of the duodenum, and any regurgitant 
duodenal content is removed with a suction ap- 
paratus. Bleeding vessels are clamped with small 
hemostats. The Payr clamp on the stump of the 
stomach is removed, bleeding points are clamped, 
and the gastric contents are withdrawn with a 
suction apparatus. The stomach, of course, should 
have been washed out a short while before the 
operation. Occasionally in marked pyloric ob- 
struction gastric lavage will not remove all of the 
contents of the stomach; in some cases I have 
found food, such as corn or beans, that was eaten 
several days before. If it is suspected that this 
may occur, there is placed among the instruments 
a small soup ladle, with which the contents of the 
stomach can be ladled out, after which the stomach 
is cleaned with salt solution. If the surrounding 
tissues are well protected with moist gauze, and 
care is used in the ladling, but little soiling occurs, 
and if abundant hydrochloric acid has been given 
for several days before the operation this material 
should not be very septic. 

No effort is made to trim away the margins of 
the crushed tissue. A study of the sutured intes- 
tine and stomach shows that the margin of the 
wound always degenerates, and tissue that is held 
by sutures firmly enough to produce complete 
hemostasis will slough off, so that trimming away 
the margins of crushed or charred tissue is of no 
advantage so far as eventual healing is concerned, 
causes an additional loss of blood, and unneces- 
sarily exposes fresh surfaces to the contents of 
the stomach and duodenum. 

A suture of No. 1 tanned or chromic catgut is 
begun, going from the mucous membrane on the 
upper border of the stump of the stomach out- 
ward, returning through the upper border of the 
stump of the duodenum from without inward. 
This knot is tied several times, and the short end 
is clamped. If the stump of the stomach is large, 
its lower portion is clamped with a pedicle forceps. 
This suture is continued downward as a lock- 
stitch, snugly uniting the posterior margin of the 
stump of the stomach to the posterior margin of 
the stump of the duodenum (Fig. 2). When the 
lower border of the duodenum is reached, its 
anterior wall is incised for 114 to 1% inches (3 to 
4 cm.). This incision should be just below the 
center of the anterior surface of the duodenum, 
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and its location is accurately ascertained by 
putting the finger into the duodenum. This in- 
cision flares open the duodenum and permits 
about two more stitches of the continuous lock- 
stitch, uniting the stomach to the duodenum, 
Then the suture is continued over the redundant 
lower portion of the gastric stump and tied at 
the greater curvature (Fig. 3). Occasionally by 
flaring open the duodenum thus, if the stomach 
is not large, an end-to-end union can be made, 
but usually there is a redundancy of the stump. 

A second suture is begun as the first suture, 
passing from within outward at the lesser curva- 
ture of the stomach and from without inward at 
the upper border of the duodenum. After tying 
this suture, its short end is tied several times to 
the short end of the preceding suture. This makes 
for additional security. This suture is carried 
anteriorly as a continuous stitch. Where there are 
bleeding vessels, an additional loop of the stitch 
is taken to secure hemostasis. The suture is 
placed as far as possible from within, being 
tightened only on the left side as it emerges from 
the stump of the duodenum while pressure is 
made just behind it, as shown in the illustration. 
In this way not only is hemostasis secured, which 
cannot be satisfactorily done by the continuous 
mattress suture, but the raw margins are inverted 
almost as though the suture were applied entirely 
from within (Fig. 4). When the lower border of 
the duodenum is reached, this suture, too, is con- 
tinued onto the redundant stump of the stomach 
and terminates at its lower border. A suture of No. 
oo tanned or chromic catgut is begun as a purse- 
string suture at the lower borcer of the stomach, 
invaginating the redundant teat (Fig. 5). It is 
then carried upward, as a continuous mattress or 
right angle suture with an occasional backstitch, 
and terminates at the upper border of the stom- 
ach. At this point the ligatures on the vessels at 
the upper border of the duodenum and on the 
vessels of the lesser curvature of the stomach are 
tied together, and over them is inserted a purse- 
string or a mattress suture of No. oo tanned or 
chromic catgut, still further invaginating the 
tissues. This region is particularly subject to 
peristalsis and traction, and additional suturing 
here is advisable. At the lower border where the 
redundant teat of stomach was tucked in, a purse- 
string suture of No. oo tanned or chromic catgut 
is placed, and after it is tied the ends are passed 
through adjacent peritoneal covered fat and are 
again tied. A few additional interrupted sutures 
of No. oo tanned or chromic catgut may be 
placed anteriorly, and if peritoneal covered fat is 
handy it is also caught in the suture. 
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lig. 1. The segment of the stomach has been removed. 
The posterior margin of the stump of the stomach is su- 
tured to the posterior margin of the stump of the duo- 
denum, with interrupted mattress sutures of fine tanned or 
chromic catgut. All of the sutures are placed before any 
one is tied. 


This operation I have been doing with much 
satisfaction for the past 10 years in cancer of the 
stomach and in ulcers of the pyloric portion of 
the stomach. Its advantages are that the patho- 
logical lesion is excised and the physiological 
function of the stomach is restored as nearly as 
possible to normal. The physiologically active 
lesser curvature of the stomach is alined with the 
upper border of the duodenum which is its normal 
relationship. The physiologically inactive greater 
curvature is easily folded in. The great objection 
to the original Billroth I operation, the so called 
“deadly triangle” which occurred when the stump 
of the duodenum was alined to the greater curva- 
ture of the stomach, is avoided. By invaginating 
the gastric stump along the greater curvature 
where it is quite mobile, and by bringing over 
peritoneal covered fat, this region is made secure. 
Flaring open the duodenum after it has been fixed 
by sutures does not displace its relationship to the 
upper border of the stomach and at the same 
time gives a wide opening which prevents con- 
traction and will doubtless be a sufficient exit for 
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Fig. 2. The internal row of sutures is being applied, 
uniting the posterior margin of the stump of the stomach 
to the posterior margin of the stump of the duodenum. 
The dotted line shows where the incision will be made in 
the duodenum to flare it open. 


food even if recurrence of the cancer makes some 
obstruction in this region. 

The field of operation is limited to the vicinity 
of the lesion and does not involve the possibilities 
of spreading bacterial infection or cancer cells to 
the other organs or to tissues below the trans- 
verse mesocolon, which might be possible in the 
types of Billroth IT. 

It is well known that in many cases of cancer of 
the stomach there is some free hydrochloric acid 
in the gastric juice. If there is no free hydro- 
chloric acid at the time of operation, and the 
patient is cured by removing the cancer, it may 
be reasonably assumed that the secretion of hy- 
drochloric acid will be resumed in at least some 
cases. Physiologists have shown that the sensi- 
tiveness of the intestinal mucosa to hydrochloric 
acid increases from the duodenum down, and that 
the duodenum normally has far more resistance 
to hydrochloric acid than any other portion of the 
intestinal tract. It is readily conceivable that 
what not infrequently happens in partial gas- 
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Fig. 3. The duodenum has been flared open and the 
posterior row of sutures is about completed. 


trectomy for peptic ulcer in which the Billroth II 
type of operation is done—development of a jeju- 
nal ulcer—may occasionally occur in partial gas- 
trectomy for cancer when the Billroth II type is 
done. Thus, Fordyce B. St. John has reported a 
case of death from jejunal ulcer which followed 
some time after a Pélya type resection for cancer 
of the stomach. 

The technique described must often be modified 
to suit the conditions. If, for instance, there are 
adhesions along the head of the pancreas, it will 
be best to divide the stomach between the Payr 
clamps and dissect it toward the pyloric end, 
preferably with the cautery, and if necessary in- 
clude a small portion of the pancreas in the dis- 
section. If there seem to be adhesions and special 
involvement along the lesser curvature, the gas- 
trocolic omentum should be first opened and then 
the stomach can be divided between the Payr 
clamps, the duodenum between clamps, and, 
finally, the dissection made toward the lesser 
curvature. 

In occasional cases the transverse colon is in- 
volved, so in order to maintain the principle of 
block dissection the gastrohepatic omentum is 
first divided in segments, the stomach doubly 
clamped and divided about its middle, and the 
duodenum also divided. The stomach is then 
lifted up, the mesocolon is divided in segments, 
and the regions for section of the transverse colon 


are doubly clamped and divided with the caute:y, 
thoroughly charring: the stumps. The stomach is 
then united to the duodenum, as has been ce- 
scribed, and, lastly, the stumps of the transveise 
colon are treated. The kind of treatment depends 
largely upon the condition of the patient. If tre 
patient is quite fat, or if his condition is not gocd, 
it will doubtless be best to bring the stumps of t ie 
colon into the wound, leaving the clamps upon 
them, and to do a right colostomy through a 
muscle-splitting incision, bringing up the first 
portion of the ascending colon onto the abdominal 
wall, placing a glass rod beneath it, and then opei- 
ing the cecum. This procedure would probably 
be indicated even with a direct anastomosis of the 
colon, which may be advisable when the patient 
is thin with an empty bowel. 

The type of operation described has, I think, 
a far larger field than has been generally credited 
to it. Undoubtedly, however, there are many 
cases in which the stump of the stomach cannot 
be satisfactorily united to the duodenum, and 
here some type of Billroth II operation should be 
done. 


MODIFICATIONS OF BILLROTH II 


The most popular type of Billroth II is the 
Pélya operation, in which the jejunum is brought 
up through a rent in the mesocolon and sutured 
to the stump of the stomach as an end-to-side 
union. If it is possible to do so, the anastomosis 
is drawn down through the rent in the mesocolon, 
so it lies below the mesocolon and resembles a 
posterior gastro-enterostomy. 

In some instances, when this is difficult, the 
modification introduced by Balfour is excellent, 
bringing the jejunum over the colon and suturing 
it to the stump of the stomach. When this pro- 
cedure is adopted a long loop of jejunum should 
be chosen because the oral end of the loop if too 
short swells and may cause obstruction. An 
entero-anastomosis should be made between the 
two limbs of jejunum, just below the transverse 
colon. 

The Hofmeister modification of the Billroth !1 
appears to me to be better than the usual Poly. 
In the Hofmeister operation, which is particularly 
applicable when the stump of the stomach is very 
large, the upper portion of the stump is closed by 
sutures and the lower half or third is left open an | 
anastomosed to the jejunum end-to-side (Fig. 6 . 
In such cases it will be less difficult to bring dow 1 
the lower portion of the stump of the stomach f{: : 
the anastomosis than to bring down all of it, ¢s 
with the Pélya operation. One objection to th: 
Hofmeister operation is that if the incision of th» 
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lig. 4. The anterior row of sutures, which was begun as 


explained in the text, is continued downward in such a 
way as to invert the margins of the stomach and duo- 
denum. The suture is drawn taut only as it emerges from 
the duodenal mucosa, while pressure with the thumb or 
finger is made on the wound behind the stitch. 


gastrectomy is made in such a manner as to leave 
a marked redundancy along the greater curva- 
ture, infolding of the upper portion of the stump 
may convert the lower portion into a kind of 
snout and produce occlusion. To avoid this, the 
incision in the stomach should be made with a 
distinct slant from the lesser curvature down- 
ward and to the left. Even then, if there appears 
to be too much redundancy, the lower portion of 
the stump should be cut away. 


TOTAL GASTRECTOMY 


While total gastrectomy has a limited field, this 
field is definite and with improvement in tech- 
nique, and in the pre-operative and postoperative 
care of the patient, this operation will be more 
often indicated. 

In total gastrectomy infection is more likely to 
occur than in partial gastrectomy, and drainage 
should usually be provided. In this operation the 
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Fig. 5. A purse-string suture of fine tanned or chromic 
catgut is placed at the lower portion of the stump of the 
stomach, inverting the redundancy. 


attachments to the stomach along the greater and 
lesser curvatures are severed as in a partial gas- 
trectomy. A rubber catheter is inserted at some 
portion of the stomach where the wall seems to be 
normal and fastened with a purse-string suture 
of linen which also transfixes the catheter. Another 
purse-string suture buries the catheter still fur- 
ther (Fig. 7A). The catheter is connected at 
intervals with a suction apparatus and so draws 
off gas and the fluid contents of the stomach. In 
this way regurgitation into the cesophagus that 
might be caused by lifting up the stomach is 
avoided. This regurgitated fluid may flow back 
again into the abdomen when the cesophagus is 
divided. The attachments to the spleen are deli- 
cate and must be carefully clamped and divided. 
Thorough hemostasis is made. The clamped 
tissue is controlled by transfixing and tying it with 
plain catgut. The duodenum is doubly clamped 
with pedicle clamps and divided with the cautery. 
The stomach is lifted up, using suction through 
the catheter at intervals. The stomach thus 
forms a kind of handle for the cesophagus, a val- 
uable suggestion of Moynihan. 

The loop of jejunum for the anastomosis is 
chosen with special reference to having the oral 
part of the loop sufficiently long to reach the 
diaphragm not only without tension, but with a 
redundant portion of it hanging well below the 
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Fig. 6. The scheme of the Hofmeister operation, a 
modification of the Billroth II, shows the general principles 
of its technique. This is a variation of the Pélya operation. 
In order to prevent confusion the colon is not represented 
in the sketch, but the loop of jejunum is brought up 
through a rent in the mesocolon. The upper part of the 
stump of the stomach is closed and the anastomosis of the 
jejunum is made with the lower portion of the stump 
of the stomach, instead of throughout its whole length. 


transverse colon. The part of the loop to be 
anastomosed is isolated by small rubber bands 
which are thrust through the mesentery. These 
are superior to clamps and are less in the way. 
An interrupted suture of silk or linen is passed 
from the upper surface of the side of the jejunum, 
about halfway between the mesenteric and the 
convex border, to the left portion of the posterior 
surface of the cesophagus. The ends are left long. 
A similar suture is inserted between the right 
border of the cesophagus and the jejunum, leaving 
space of about 1% to 134 inches (4 to 4.5 cm.) 
between the two sutures (Fig. 7). While these 
tractor sutures are held taut, a continuous suture 
of silk or linen unites the jejunum to the posterior 
wall of the cesophagus. One end of the tractor 
suture may be utilized for this suture. The suc- 
tion apparatus is disconnected from the catheter, 
after the stomach has been thoroughly emptied, 
and a transverse incision is made in the posterior 
wall of the cesophagus beginning on the right side. 
An incision is made in the jejunum about 14 inch 
(0.6 cm.) from the suture line. The cesophagus 
and jejunum should be thoroughly packed around 
with moist gauze before the sutures are placed and 


as soon as the opening into the cesophagus and the 
jejunum is made the suction apparatus is appli: d. 
Beginning on the right side a linen or silk suture 
in a small curved needle unites the posterior 
margin of the incision in the jejunum to the pvs- 
terior margin of the incision in the cesophagis, 
The suturing is then continued until the left bor- 
der of the cesophagus and the left extremity of 
the incision in the jejunum have been reached. 
The incision in the oesophagus is carried an‘e- 
riorly, catching the margin of the cesophagus as 
it is cut in order to prevent retraction. The suture 
is continued around anteriorly, uniting the anie- 
rior margin of the wound in the cesophagus to the 
anterior margin of the wound in the jejunum. As 
far as possible it is well to apply this suture from 
within, drawing the suture snugly as it emerges 
from the inner surface of the cesophagus, as has 
been described in the operation for partial gas- 
trectomy. The suture is tied to its original end, 
on the right side. The ends of the tractor sutures 
are cut short. 

The first row of sutures is again taken up and 
carried anteriorly as a continuous suture, burying 
the inner row, and is tied to its original end. Over 
this is placed a series of interrupted mattress 
sutures, preferably of No. oo tanned or chromic 
catgut, to give further strength to the union, and 
particularly reinforcing the two lateral borders. 
If any available peritoneal covered fat is found it 
should be brought over and caught with the long 
ends of these mattress sutures. 

Instead of closing the stump of the duodenum, 
the right half of the jejunal loop is brought over 
and sutured to the stump of the duodenum end- 
to-side. By this procedure several things are 
accomplished. Once I lost a patient after a total 
gastrectomy because of a volvulus in the loop of 
jejunum that extended from the entero-anasto- 
mosis to the cesophagus. By fixing the jejunum 
to the duodenum this accident can be avoided. 
Second, the duodenal contents can readily drain 
into this loop, if there happens to be some bloci- 
age lower down. Third, a duodenal fistula is less 
liable to occur with the easy emptying of the 
duodenum (Fig. 7B). 

At a point just below the transverse colon ‘n 
entero-anastomosis is made between the two 
loops of jejunum, and about 6 inches farther dow a 
a medium sized soft rubber catheter which h:s 
been passed through a stab wound to the left if 
the abdominal incision is introduced oblique y 
into the jejunum for feeding; this is done a - 
cording to the method of Witzel, or bette’, 
according to a modification of the Coffey pri - 
ciple. 
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Fi. 7. Total gastrectomy. The stomach has been 
seve d from all of its attachments except the cesophagus, 
and 1 catheter has been inserted in order to keep the 
stomach empty. Following the suggestion of Moynihan, 
the siomach is turned up out of the upper portion of the 
abdominal wound onto the chest, and is used as a handle for 
exposing the cesophagus. Tractor sutures of silk or linen 
are inserted at each border of the cesophagus, and the 
jejunum and the cesophagus are united with a continuous 
suture of silk or linen. Coprostasis of the jejunum is pro- 
vided by narrow rubber bands thrust through the mesen- 
tery. The dotted lines indicate where the incision will be 
made into the cesophagus and into the jejunum. Insert A 
shows the rubber catheter in position. Insert B shows the 
anastomosis of the cesophagus and jejunum, the union of 
the stump of the duodenum to the jejunum, and the 
entero-anastomosis. 


Owing partly to the extensive manipulation and 
to the multiple openings in the bowel, and to the 
exposure of the oesophageal lumen, infection is 
much more likely to occur following this proce- 
dure than in partial gastrectomy, where drainage 
is rarely if ever needed. Through a stab wound 
in the left loin a long medium sized soft rubber 
drainage tube with several additional perforations 
is carried up to the cavity left by removing the 
cardiac end of the stomach. This tube, fixed by 
suture to the skin, should not be in contact with 
the line of sutures, but about an inch from it. 

This operation is rather prolonged, but by 
using continuous intravenous injection of dextrose 
in Ringer’s solution and giving a transfusion of 
blood after the operation, shock can be combated. 


SURGICAL TREATMENT OF CANCER OF 
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Fig. 8. The Devine operation. The stomach has been 
divided between the two clamps, one of which has been 
thrust through the rent in the mesocolon. The distal 
stump of the stomach is closed, and the proximal end 
united to the jejunum after the manner of a Pélya opera- 
tion. It is then, if possible, drawn down through the rent 
in the mesocolon. 


PALLIATIVE OPERATIONS 


Not infrequently a large fungating tumor of the 
stomach, which is often a colloid cancer, will give 
a better prospect for cure than a small cancer 
which ulcerates and metastasizes quickly. Dr. 
W. J. Mayo’s apt remark that cancer coming to 
you is less malignant than cancer going from you, 
is real wisdom. However, these large cancerous 
masses may be found so adherent and extensive 
around the pylorous as to defy any reasonable 
effort at resection. When this is the case, a type 
of palliative operation such as that suggested by 
Devine of Australia for certain lesions in the 
pyloric end of the stomach, and a modification 
of which has been used by Pack of the Memorial 
Hospital in New York for pyloric cancer, may 
be adopted. This operation seems to have all of 
the advantages and none of the disadvantages of 
gastro-enterostomy. Clamps on the stomach are 
placed, the clamp on the oral side being inserted 
through a rent in the mesocolon. The stomach 
is severed between clamps, preferably with the 
cautery, about the middle of the body of the 
stomach, leaving ample margin for infolding the 
pyloric stump. The cardiac end is brought down 
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through the rent in the mesocolon and is sutured 
to the jejunum somewhat after the manner of a 
gastro-enterostomy (Fig. 8). Or, as Pack does, 
both ends of the stomach may be closed and then 
a posterior gastro-enterostomy made. If this can- 
not be done, the jejunum may be united to the 
stomach in front of the transverse colon and an 
entero-anastomosis made lower down. In this 
way, the diseased mass at the pylorus is shunted 
off from the course of the food and given complete 
rest. In the instances in which the mass proves to 
be not malignant, permanent recovery may be 
expected, but even when cancerous the growth 
of the neoplasm is to some extent retarded by the 
rest afforded the tissue, and a ready emptying 
of the stomach is secured. 

As has been mentioned, gastro-enterostomy has 
little if any place in the surgical therapy of gastric 
cancer. 

In cancer of the cardiac portion of the stomach, 
where obstruction to swallowing is produced, a 
gastrostomy according to the method of Janeway, 
in which a strip from the anterior wall of the 
stomach with its base at the greater curvature is 
made into a tube for the gastrostomy, is a good 
procedure. For a permanent gastrostomy this 


operation is superior to the oblique implantation 
of a tube according to the Witzel method, because 
it leaves a channel lined with mucosa which is not 
only more comfortable and more readily con- 
trolled, but which may be dilated and through 


which by means of a cystoscope radon implants 
can be inserted into the growth present in the 
stomach. 
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CONCLUSION 


We have, then, operations applicable to the 
cure or to the relief of cancer wherever it oc: urs 
in the stomach. As the majority of cancers are 
in the pyloric portion and in the adjoining art 
of the body of the stomach, extirpation by the 
modification of the Billroth I described can o ten 
be done, or, if this is inapplicable, some forn) of 
the Billroth II may be used. When the cariiiac 
portion is involved or when the stomach is ex‘en- 
sively diseased, a total gastrectomy may occa- 
sionally be done. In inoperable conditions with 
obstruction, the operation of Devine when the 
cancer is in the pyloric end, or a gastrostomy 
according to the Janeway technique when the 
occlusion is at the cardiac end, may be used. 
With an accurate diagnosis and a skillful execu- 
tion of these operations, many lives can doubtless 
be saved that are now given up as hopeless. Nat- 
urally, stomach surgery requires training and 
experience, and it will be found that with increas- 
ing experience cases that formerly were con- 
demned as hopeless may sometimes be salvaged. 
This, of course, may mean a mounting rate of 
operative mortality, but it will also mean an 
increased total number of cures and a larger num- 
ber of cases that can be considered resectable. 
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RADIUM THERAPY OF CARCINOMA OF THE CERVIX UTERI 


STANDARD TREATMENT IN USE IN THE CANCER CLINIC OF THE WOMAN’S HospitaL, NEw YorRK, 
ND A COMBINED STATISTICAL REPORT OF FIVE AND TEN YEAR RESULTS. SERIES 1919-1929! 


RGE GRAY WARD. M.D., F.A.C.S., AnD NELSON B. SACKETT, M.D., F.A.C.S., NEw York, New York 


INCE we commenced to treat cancer of the 
: cervix with radium in 1919, we have pub- 
lished our 5 year results in 1925, 1928, 1930 
1932. We have now completed 2 more 5 
series, or 10 series in 15 years, and are report- 
uur combined results. 

“5 our experience increases we feel that a 10 
observation period gives us a more accurate 
\ation of the curability of cancer by radiation 
._py than the 5 year standard, therefore we 
ncluding in this report our 1o year results 

as ell. 

‘| .e standard technique we employ has been 
pra tically stabilized since 1920, the essential 
fea! res are as follows: The preliminary building 
up «! the patient’s resistance when indicated in 
cacliectic cases is accomplished by giving a blood 
transfusion if possible, as suggested by Farrar; 
spinal anesthesia is employed (half dose only is 
necessary) instead of a general anesthetic when 
there is no contra-indication. We believe anzs- 
thesia of some sort is necessary for accurate diag- 
nosis and biopsy, and for the correct application 
of the radium in most cases. We give an initial 
dosage of 3,600 to 4,200 milligram hours of radi- 
um, depending on the extent and size of the can- 
cerous growth. One hundred milligrams are placed 
intracervically with the equivalent of 1 millimeter 
of platinum screening, and in the periphery at the 
junction of the cervix with the vaginal fornices 
platinum needles (0.5 millimeter) containing 1214 
to 13 milligrams each are inserted, or if the vaginal 
vault is invaded, 75 milligrams of radium in silver 
boxes are used in a spring colpostat similar in 
principle to that of Regaud. 

In exceptional cases of extensive disease we 
have used from 6,000 to 6,700 milligram hours for 
the initial dose. Since 1930 high voltage X-ray 
therapy has been employed by Dr. McIntosh, 
who is in charge of our X-ray Department, ac- 
cording to the following technique in Class III 
and IV cases: Two series 6 to 8 weeks apart, 4 
portals, 800 r per portal, at 200 kilovolts, 30 
milliampéres, 50 centimeter distance, 0.5 centi- 
meter copper and 1 centimeter aluminum filter. 
The size of portals varies with the patient and 
the extent of disease. Occasionally a third series 
has been given. 


Since June, 1933, we have been using the frac- 
tional treatment whenever it has been feasible to 
have continued control and co-operation of the 
patient. The same factors of milliamperage, filter 
and voltage are used, the distance is increased to 
70 centimeters and a fractional distribution of 
dosage is given as follows: Two portals are treated 
daily on the same side anteriorly and posteriorly, 
each side of pelvis, therefore, receiving treatment 
every other day. Two hundred r is given to one 
anterior and one posterior portal daily until all 
portals have received 2,000 to 2,400 r each. 
Occasionally 250 r per portal is given. The exact 
amount and speed of administration are judged 
in each individual case. This treatment takes 
from 3 to 31% weeks and is not ordinarily repeated. 

We are in accord with Dr. McIntosh’s belief 
that this fractional method gives greater promise 
of success, and is preferable whenever possible in 
spite of its economic disadvantages. In cases 
with extensive disease we have lately been fol- 
lowing the practice of Healy and others of pre- 
ceding the radium application with the X-ray 
therapy. 

Potassium permanganate douches and an ele- 
vated posture to promote drainage and separation 
of any slough are begun at once. In cases where 
there is an exuberant cauliflower mass protruding 
into the vagina, we remove it with the high fre- 
quency knife before applying the radium. Biop- 
sies are all done with the same instrument. 

We stress the importance of distance screening 
by distending the vagina with gauze to its capac- 
ity to keep the bladder and rectum as far away 
as possible from the radium rays, and we use a 
self-retaining catheter to keep the bladder col- 
lapsed during the radium application. We believe 
that anchoring the radium tube in the uterus is 
an important detail. 

The outstanding feature of our method, how- 
ever, is the frequent follow-up inspection made by 
the surgeon himself throughout the 5 year period if 
at all possible. During the first 3 years a monthly 
inspection is made, and after that the patient is 
seen every 2 or 3 months. If the follow-up exam- 
ination discloses evidence of a beginning recur- 
rence in the vaginal walls or fornices, a further 
irradiation is given in time to check the recur- 


‘Presented in the symposium on the Treatment of Cancer, before the Clinical Congress of the American College of Surgeons, October 17, 1934. 
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TABLE I,—FIVE YEAR END-RESULTS IN CARCI- 
NOMA OF CERVIX. PATIENTS SEEN FROM 
FEBRUARY 15, 1919 TO MAY I5, 1929 


Five year 
survival rate 
per cent 


24.29 (absolute) 


| Living 


Total seen 
Total treated 3 25.28 (relative) 
Untreated - 7 . 
Untraced 

Completed follow-up 


*Classed as dead from cancer. 


rence in its incipiency. Our employment of re- 
peated irradiations after the initial treatment is 
for metastatic outbreaks or residua in the vagina 
and consists of a relatively small dosage, usually 
in the form of platinum needles, although, should 
the nature of the recurrence require it, we use 
tubes or flat containers. The average dose ranges 
from 300 to 1,200 milligram hours, depending on 
the size and location of the recurrence. We at- 
tribute our success in saving some cases to the 
early discovery of a metastasis, occurring 2, 3 
and 4 years or longer after the initial treatment. 
The value of a personal follow-up each month we 
believe cannot be overestimated. In no other 
way can we detect early recurrences long before 
the patient has subjective symptoms. 

‘We have been criticized for this practice of 
repeated irradiation, but we believe criticism is 
due to a misunderstanding as to our method. 
We are not employing repeated applications of a 
heavy dosage at the initial site of the disease. 
We appreciate that over-radiation of radiore- 
sistant tissues may result in necrosis and fistulz, 
and late radium reactions. We are, of course, in 
agreement with the belief that the surviving 
cancer cells become more radioresistant after the 
initial irradiation, and that therefore the initial 
dose should be the maximum consistent with 
safety. Our initial dosage approximates that used 
in the leading clinics. 


TABLE ILL. 


5 year survival as of May 15, 1929 


TABLE II.—FIVE YEAR END-RESULTS IN CARCTI- 
NOMA OF CERVIX. PATIENTS SEEN IN T yo 
YEARS FROM MAY 15, 1927 TO MAY I5, 1 


| 
>... | Total |, ee | Five year survival 
Year fpeeacea |Treated Untreated | Gaus * Vex cont Untr 


1927-8| 47 4 | 13—27.66 (absolute) 
| am — 


des ekg 
1928-0] 53 5: ° | 1324.53 (absolute) 
Total| 100 96 4 


| 26—26 (absolute rate) | 





Relative five year survival 27.1%. 


Comparison of results by classes with other 
clinics must of necessity be only approximate, clue 
to the personal equation in estimating the extent 
of the disease. Heyman gave a well known ex- 
ample of this when three experienced gynecolo- 
gists, visiting him in Stockholm, all classed a case 
differently as to the extent of the cancer. (The 
author, Ward, was one of the three.) How often 
has it happened that an apparently early case 
with mobile uterus has been found at operation to 
have an invasion of the parametrium and glands? 

It is our opinion that the simplest form of 
classification of the extent of the disease is the 
most useful for comparisons. Therefore, we prefer 
Schmitz’s, which we understand is used in this 
country by the majority of clinics.!| The League 
of Nations classification is too complex to be 
practical, in our belief, and comparisons with 
other clinics are more open to error. However, 
we use both systems for statistical purposes. 

We believe that if cases were classified simply 
as “early” or “‘late’’ depending upon whether the 
disease has spread beyond the cervix, there would 
be less confusion and more accurate comparisons. 

It is not correct, we think, to group League of 
Nations Class I and II cases together as “early” 
cases as Crossen has done, since the League of 
Nations Class II includes a large number of 
Schmitz Class III cases which are not “early” but 
already have the disease extending into the para- 
metria and vagina, but are nevertheless League 

1An inquiry made by us in October, 1934, of 13 of the leading clinics in 
the United States showed that ro are using the Schmitz classification, 


3 of these also use the League of Nations; only 1 is using the Leagu 
Nations classification alone. Two use a personal classification. 


TEN YEAR END-RESULTS IN CARCINOMA OF CERVIX PATIENTS SEEN FROM FEB. | 
1919—MAY 15, 1924 


1o year survival as of May 15, 1934 





| 
Living per cent 


25.96 absolute 


Total seen 208 54* 


Total treated 202 54° 


Untreated | | 


ncludes one case on information since proved unreliable. 
*Includ f t ved unreliabl 


| Survival rate 


| 26.73 relative 


Survival rate 
per cent 


| Untraced | Living Untrac 





17.79 absolute 


18.31 relative 


It 





| 
| 
| 
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WARD, SACKETT: RADIUM THERAPY OF 


TABLE IV.—OPERABILITY IN CARCINOMA OF 
CERVIX 


Per cent 
of total 
Total cases seen 100. 
Oper ieee to cervix 20. 
Class I Schmitz ba 2 
Class 11 Schmitz {Stage I—L. of N. 18, 
Inoperable—extended beyond cervix 363 70. 
Class III Schmitz; stages II and III—L. of N. 317 69.3 
Class IV Schmitz; stage IV—L. of N. 46 10. 


Number 


TABLE V.—CASES OF CARCINOMA OF CERVIX 
SUITABLE FOR RADIUM THERAPY 
Per cent 
of total 
100.0 
90.1 
3.9 


Number 


Total cases seen 457 


Cases treated with radium 
Untreated with radium 
Radium operability 96.1 per cent 


of Nations Class II because “the uterus still 
maintains some degree of mobility.”’ The League 
of Nations Class II corresponds to an early 
Schmitz Class III, in our opinion. Our cases 
with the disease limited to the cervix according 
to Schmitz’s classification show Class I 2 per 
cent, Class II 18.6 per cent, or 20.6 per cent for 
our “early” group—not 60 per cent as has been 
stated. 

As accurate classification of the extent of the 
disease must of necessity be difficult and will 
always be variable as the judgment of different 
observers varies, therefore comparisons where 
complicated systems are employed are of doubt- 
ful accuracy. We believe with Stoeckel, Miku- 
licz, Heyman and many others that only the 
absolute survival rate of an entire series is depend- 
able for purposes of comparison. 

As to our use of re-radiation of recurrences in 
the vaginal tract, the following case seen recently 
is an example of our procedure. 

Mrs. R. came to the clinic with a Class III adeno- 
carcinoma of the cervix invading the vaginal vault. She 
was given 6,000 milligram hours at the initial treatment in 
the uterus and vaginal vault. This was followed with two 
series of high voltage X-ray therapy. The result was 
apparently entire disappearance of the disease, with perfect 
healing. Six months later the patient felt well and was 
without symptoms, but at the monthly inspection a 
metastatic nodule, the size of a large pea, which bled to 
touch, biopsy positive, was found just inside the introitus 
on the right vaginal wall. This was promptly re-radiated 
with radium needles. 


We would ask our critics, what would they do 
under such circumstances? 


Heyman, in an address before the Royal Society 
of Medicine in 1929, stated, ‘“‘We have in recent 
years in cases of persistent small residua and in 
cases of smaller vaginal recurrences made use of 
intubation of radium needles.” We do likewise, 
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TABLE VI.—AGE DISTRIBUTION 
NOMA OF CERVIX 


IN CARCI- 


Per cent 
of total 
4 

19 
S34. 
28. 
10 


Number 


Total 

Youngest—24 years 

Oldest—8r years 

4.6% of the patients were under 30 years of age. 


oOlFoOonwna 


TABLE VII.—PRIMARY MORTALITY OF RADIUM 
TREATMENT FOR CARCINOMA OF CERVIX 


Cases | , 

2 -q| Radium 
appli- 
cations 


| Deaths Deaths 
Deaths |P& 1° lner 100 
| appli- 


atccme cases 
jcations 


| with 
jradium 


Total, all classes to date 626 


1.00 | 


10 


| 
| 116 
, 


Class 1 Schmitz/Stage I, 

Class Il Schmitz\ L. of N. 
(Stages LI 

Class IIT Schmitz; & III, 


4 of N. 


462 


Stage IV, 


Class IV Schmite{ S86 "] 


Class V_ Schmitz{ {#86 Y» | 


rather than not give the patient a chance, and 
our results in many cases seem to justify this 
practice. 

From February 15, 1919, to May 15, 1934, we 
have had under our care 657 cases of carcinoma 
of the cervix, 630 of which have been treated with 
radiation therapy; 27 were left untreated since 
the disease was too far advanced. Including the 
new 1928 and 1929 series, we now have 457 cases 
in which the 5 year observation period has been 
completed to May 15, 1934. 

The complete statistics are shown in the fol- 
lowing tables: 

Table I shows the 5 year survival rate of all 
cases seen from 1919 to 1929 inclusive. 

Table II shows the 5 year end-results in the 
last two series 1927-29. 

Table III gives the 10 year end-results from 
1919 to 1924. This table shows that more than 
two-thirds of the patients surviving 5 years have 
lived 10 years or longer in spite of the lowered 
life expectancy of their respective age groups. 

The untreated cases were, in our judgment, too 
far advanced for treatment (Table V). 

Table VII shows that many Class IV cases 
probably should not have been treated. 
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TABLE VIII.—CARCINOMA OF CERVIX FOLLOW- 
ING SUPRAVAGINAL HYSTERECTOMY 


Number Per cent 
Total cases seen 


Hysterectomy stump one 5.90 
Living 5 years 


Absolute survival 4°.74 


TABLE IX.—FIVE YEAR END-RESULTS ACCORD- 
ING TO EXTENT OF DISEASE. SCHMITZ 
CLASSIFICATION OF CARCINOMA OF CERVIX 
CASES _ 


——————— — 
Abso- | Rela- 
lute | tive 

n- |Living} sur- | sur- 
treated|s years| vival | vival 
per per 
cent | cent 





Total 


Class Treated 


I 9 66.6| 66.6 


I] 8 85 : 50.6] 50.6 


Ill : 317 19.6] 10.6 


IV 28 ° ° 





52.1% 
Absolute & 
relative 











Total 439 18 III | 24.29] 25.28 























It is to be noted that this table shows that 
“early” cases Class I and II had an absolute and 
relative survival rate of 52.1 per cent and the 
“late” cases Class III and IV had an absolute 
survival rate of 17 per cent and a relative rate 
of 17.7 per cent. 

Table XII excludes 107 cases with previous or 
subsequent treatment or operation elsewhere, or 
treated previous to May, 1920, when method was 
unstandardized. 

Our results have been obtained during a pe- 
riod in which our X-ray therapy was inadequate, 
judged according to modern practice. Our series 
from 1930 therefore should show an improved 
survival rate. 





SUMMARY 

During 15 years at the Woman’s Hospital we 
have had under our observation for 5 years or 
longer, 457 cases of carcinoma of the cervix, 439 
of whom have been treated with radium. 

These ro five year series have a relative (treated) 
survival rate, 5 years or longer, of 25.28 per cent 
and an absolute survival rate (all cases seen) of 
24.29 per cent with a completed follow-up of 
97-04 per cent; all untraced cases are classed as 
dead of cancer. “Early” cases showed 52.1 per 
cent survival. 

Two hundred and eight cases have been ob- 
served for 10 years or longer and have a relative 
survival rate of 18.31 per cent and an absolute 
rate of 17.79 percent. This shows that more than 
two-thirds of the cases that survived 5 years 
lived ro years or longer, in spite of the normal 
death expectancy in the various age groups. 


TABLE X.—FIVE YEAR END-RESULTS ACCORD- 
ING TO EXTENT OF DISEASE. LEAGUE OF 
NATIONS CLASSIFICATION OF CARCINOMA 

___ OF CERVIX CASES _ 


Absolute | Relative 
survival | survival 
per cent | per cent 








Stage Tes Un- Living 


Treated treated | 5 years 





I 04 94 49 §2.1 52.1 





ul 179 | | 179 46 
Ill 138 138 
IV 46 28 ° 


























Total] 457 439 III 24.20 








TABLE XI.—FIVE YEAR END-RESULTS ACCORD- 
ING TO EXTENT OF DISEASE. COMPARISON 
BETWEEN SCHMITZ AND LEAGUE OF Na- 
TIONS CLASSIFICATIONS 








Abso- | Rela- 
lute tive 


Total . Living : vi 
sah Treated|Untreated 5 years survival jsurvival 


Classification 
so aa 

Schmitz oO 
nations 
1& Il I ° 49 
Ill IH & ill 3 ° 62 


IV IV 46 3 18 ° 



































TABLE XII.—FIVE YEAR END-RESULTS IN CAR- 
CINOMA OF CERVIX TREATED BY UNIFORM 
WOMAN’S HOSPITAL RADIUM TECHNIQUE. 
(COMPARE WITH TABLE 1) 


-- |Absolute] Relative 
Total |Treated ett survival | survival 
sy per cent | per cent 








Total 350 338 86 24.57 25.44 
(24.29)* | (25.28)* 








Classes I & II Schmitz; stage 
I, L. of N., limited to cer-| 62 62 34 54.84 54.84 
vix (52.1)* | (52.1)* 





Classes III & IV Schmitz; 
stages II, III, IV, L. of N.,| 288 276 i 18.84 
extended beyond cervix (17.97)* 


*The figures in parentheses are of Table i. Beaetss 


A frequent personal follow-up of all cases 
throughout the 5 year period of observation is 
essential if we are to discover early metastatic 
recurrences or residua in the vaginal tract before 
subjective symptoms develop, and in time to 
arrest the recurrence. 

Re-radiations of this character are of definite 
curative or palliative value in many cases. 

The classification of the extent of the disease 
should be simplified to the utmost degree to make 
comparisons with other clinics of value. 

The classification of Schmitz is less complicated 
than that of the League of Nations, and we believe 
is in more general use in this country. 
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HARRINGTON: 


The absolute-cure-rate of all cases applying 
for treatment, in our opinion, is the only criterion 
of value in comparing methods of therapy. 

The frequent personal follow-up inspection 
made by the surgeon himself throughout the 5 
year period of observation will not only result in 
fewer untraced cases and therefore improve his 
absolute survival rate, but it will also enable him 
to save more patients. 


UNILATERAL CARCINOMA OF THE BREAST 
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CHI ONEY 


} UNILATERAL CARCINOMA OF THE BREAST TREATED BY SURGICAL 
OPERATION AND RADIATION’ 


STUART W. HARRINGTON, M.D., F.A.C.S., RocHEsTER, MINNESOTA 


Division of Surgery, Mayo Clinic 


\ ANY theories have been advanced to 
it | explain the etiology of carcinoma of the 

breast, but none has been proved. The 
most generally accepted opinion as to the course 
> of the disease is that it begins as a localized lesion 
' and is disseminated to other parts of the body by 
way of the lymph stream and occasionally by the 
blood stream. It is on this conception of the 


disease that its treatment by surgical operation 
is based, with a view to complete eradication of 
the disease. The possibility of accomplishing this 


objective depends on the extent of the disease at 
the time of operation and the type of surgical 
procedure instituted. The effectiveness of sur- 
gical treatment is indicated by the results ob- 
tained. The surgical results may be influenced by 
» the use of roentgen rays and the effectiveness of 
» the roentgenological treatment depends, to some 
» extent, on the degree of malignancy. 

» The surgical procedure most generally accepted 
» for the treatment of carcinoma of the breast is 
) radical amputation, the fundamental principles of 
which were set forward by Halsted and by Willy 
| Meyer, working independently, in 1888. Theirs 
| was an epochal contribution to the treatment of 
) carcinoma of the breast, for since their publica- 
tions surgical treatment has been the most effec- 
tual method of combating the disease. 


RADICAL AMPUTATION 


The technique of the primary radical amputa- 
tion has been fairly well standardized. I do not 
make a uniform type of incision in the skin, for 
I believe that the best results are obtained when 
the incision is planned in each case so as to remove 
the greatest amount of skin around the region of 


the growth, and to leave the least deformity and 
the least restriction of motion of the arm. If the 
incision is properly planned, in accordance with 
the situation of the tumor, sufficient skin can be 
removed so that there is little danger of local 
recurrence, and skin grafting is rarely necessary 
except when the lesions are most extensive. In 
general, if the tumor is in the upper or lower 
quadrant of the breast, a vertical incision will 
give the best results in the way of complete re- 
moval of the growth and adequate exposure for 
deep dissection. If the growth is in the extreme 
inner or outer quadrant of the breast, a transverse 
incision is usually best. 

After the incisions in the skin have been out- 
lined, the subcutaneous tissue is dissected around 
the entire operative field, the median portion of 
the dissection being carried to the median line; the 
lateral portion is carried to the border of the latissi- 
mus dorsi muscle, extending below to include the 
tissue over the upper portion of the fascia of the 
rectus muscle, and extending above to the clavicle. 
Approximately two-thirds of the clavicular portion 
of the pectoralis major muscle is then divided, and 
its attachment is severed from the humerus. The 
lymph nodes along the upper portion of the bra- 
chial vessels are thoroughly removed, and the 
dissection is carried to the lower border of the 
pectoralis minor muscle. The attachment of this 
muscle to the coracoid process of the scapula is 
severed. The dissection of the axillary and sternal 
lymph nodes is completed, and all of the nodes are 
removed along the lateral wall of the thorax, along 
the axilla, both above and below the axillary ves- 
sels, to the entrance of the axillary vein into the 
thoracic wall. The branches of the axillary ves- 


‘Presented in the symposium on the Treatment of Cancer, before the Clinical Congress of American College of Surgeons, Boston, October 17, 1034. 
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sels are caught and ligated as the dissection of the 
lymph nodes proceeds toward the sternum; the 
long thoracic and subscapular nerves are pre- 
served. This completely outlines the tissues to 
be removed, which are still attached to the wall 
of the thorax; they include the breast, subcu- 
taneous tissue, axillary nodes and node-bearing 
fascia, the pectoralis minor muscle, and the great- 
er portion of the pectoralis major muscle. These 
structures are then dissected from the wall of the 
thorax, starting from the lateral aspect; the per- 
forating intercostal vessels are ligated as the dis- 
section proceeds. The anterior sheath of the 
rectus muscle is removed as the dissection pro- 
ceeds toward the median line, and the entire 
carcinomatous portion is removed in one mass. 

From the standpoint of operative procedure, 
the best results from surgical treatment of car- 
cinoma of the breast are obtained from primary 
radical amputation. There are many variations 
in methods of carrying out the minor details of 
the radical amputation, but the fundamental 
principles of the operation are invariable and 
should be carried out in all cases accepted for 
surgical treatment. This initial treatment is by 
far the most important procedure, and the possi- 
bility of a cure depends on the thoroughness with 
which it is carried out. The importance of this 
cannot be overestimated, for secondary operative 
procedures are rarely curative. I believe that one 
of the important factors in the unsatisfactory 
results obtained from surgical treatment is the 
relative frequency with which minor operative 
procedures are carried out for malignant disease. 
The most unsatisfactory results from surgical 
treatment are obtained from secondary radical 
amputations, following a previous minor operative 
procedure. Approximately 7 per cent of our 
radical amputations at the Mayo Clinic have 
been secondary procedures of this type. In this 
group, lymphatic involvement had occurred in 
79 per cent of cases, as compared with 64 per cent 
in which primary radical amputation had been 
done. The results of the secondary radical ampu- 
tation are correspondingly less satisfactory. These 
figures, however, do not give the true results in 
those cases in which a primary, minor operative 
procedure had been done, because in approxi- 
mately 60 per cent of these, the condition was 
hopelessly inoperable at the time the patients pre- 
sented themselves for examination. This is par- 
ticularly true of cases in which some type of 
escharotic had been used; among these cases more 
than 80 per cent were inoperable at the time of 
our examination. 


TWO TYPES OF CASES 

From the surgical standpoint, lesions of the 
breast may be grouped in two classes; first, the 
group in which a clinical diagnosis of malignancy 
can be definitely established and a primary radical 
amputation can be done immediately; and second, 
the group in which the diagnosis cannot be def- 
nitely established on the basis of clinical mani- 
festations of the disease. 

In those cases in which a definite clinical diag. 
nosis can be made, the disease is usually fairly 


well advanced, and immediate, primary, radical § 


amputation is indicated. Inasmuch as one of the 
most important factors in the results of operation 
is the extent of the disease at the time of opera- 
tion, the results will depend on the extent of the 
lesions of patients who are accepted for operation. 
Statistical studies on the results of operation are 
often misleading and do not give the true con- 
ception of the results obtained, unless it is known 
where the line is drawn between operable and in- 
operable growths. If only small lesions without 
demonstrable axillary metastasis should be con- 
sidered acceptable for surgical treatment, the 
statistical results would be very satisfactory. 
This, however, would include only a relatively 
small number of patients, for the majority of 
patients present fairly well advanced lesions at 
the time of their initial examination. In most 
cases, the lesions are more extensive. Many 
patients present ulcerated lesions of the breast 
and metastasis to axillary lymph nodes. Radical 
surgical treatment cannot be expected to effect 
cure in these cases but in many instances can give 
comfort and additional life, and I believe the 
patients deserve the benefit of surgical treatment. 

There are varied opinions as to what consti- 
tutes an operable condition. I shall state briefly 
the criteria of operability followed in this series. 
Any lesion of the breast was considered operable 
if it was freely movable from the thoracic wall, 
regardless of ulceration, and in some cases even 
if there were cutaneous nodules proximal to the 
tumor. The condition was considered operable 
regardless of the presence or absence of palpable 
axillary lymph nodes and in some cases in which 
supraclavicular nodes were palpable and were con- 
fined to one side of the neck the condition was 
considered operable. Patients were also accepted 
for operation if they presented the diffuse type of 
malignant disease, so called inflammatory malig- 
nancy, or if the breasts were in a state of lacta- 
tion, or, in most cases, if patients were pregnant. 
The condition was considered inoperable if there 
was a large growth fixed to the thoracic wall and 
if there was extensive metastasis to the regional 
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HARRINGTON: 


TABLE I.—FIVE YEAR RESULTS. COMPARISON 
OF CASES IN WHICH AXILLARY INVOLVE- 
MENT WAS PRESENT WITH CASES IN WHICH 
IT WAS NOT PRESENT 





Patients 


Lived 5 or more years 
operated on 


after operation 





Per cent of 


Total traced 


Traced | Patients 


‘ ithout axillary metastasis 





1180 1086 776 71.4 





With ixillary nodal metas- 
tasis 


2201 2051 563 27.5 





Total 


3381 3137 1339 42.7 

















lymph nodes or to distant parts of the body. In 
a few cases, in which there was distant metas- 
tasis, the patients were accepted for operation 
because of exceptional circumstances. It is diffi- 
cult to draw any sharp line between operable and 
inoperable lesions, and treatment should be insti- 
tuted according to the findings in each case. All 
patients were accepted for operation if it was 
thought that they had a reasonable chance of 
obtaining greater comfort or longer life from the 
surgical treatment, or if there was ground for 
hope that the disease could be completely eradi- 
cated. It may seem that these rules which govern 
operability have not been drawn strictly enough, 
and that patients have been accepted for opera- 
tion whose growths were too extensive. This is 
a matter of opinion, and the justification for oper- 
ation is found in many cases in which the condi- 
tion was thought to be absolutely hopeless before 
operation, but in which the patients have lived 
and have enjoyed many years of comfort follow- 
ing the operation. I do not believe that the 
presence or absence of palpable axillary lymph 
nodes should be a criterion of surgical treatment, 
because I do not believe that it is possible defi- 
nitely to ascertain whether this enlargement is 
the result of metastasis on clinical examination in 
all cases. Of cases observed in the past year, 
palpable nodes were found in 60 per cent, and in 
68 per cent of these definite axillary metastasis 
was found at the time of operation. In the re- 
maining cases the enlarged nodes were found to 
be only inflamed. In the 40 per cent of cases in 
which enlargement of the axillary nodes was not 
found clinically, axillary metastasis was present 
in 29 per cent. In these cases the metastatic 
nodes were under the pectoral muscles, and along 
the axillary vein, where they could not be felt on 
clinical examination. In view of the frequency 
with which these palpable nodes are found to be 
only inflamed on microscopic examination, I do 
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TABLE II.—-FIVE YEAR RESULTS. COMPARI- 
SON OF CASES IN WHICH OPERATION WAS 
PERFORMED WITH CASES IN WHICH BOTH 
OPERATION AND ROENTGENOLOGICAL TREAT- 
MENT WERE CARRIED OUT 

Patients Lived 5 or more years 


operated on after operation 


, 
: | Per cent of 
a De > Ss 

Total Patients traceil 


Surgery alone without axil 
lary metastasis 


Traced 





69.8 





Surgery and radiation with- 
out axillary metastasis 








Surgery alone with axillary 
metastasis 604 





Surgery and radiation with 
axillary metastasis 


Total 


| 410 


1447 
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3137 
not believe that surgical treatment should be 
refused in these cases. 

The second group of cases consists of those in 
which a diagnosis cannot be definitely established 
on the basis of clinical manifestations of the dis- 
ease, and these cases present a more difficult prob- 
lem. This is the most important group from a sur- 
gical standpoint. In a general way, the malig- 
nant lesions of the breast which do not present 
the characteristic signs of malignant disease clin- 
ically, are usually early lesions, and the most 
satisfactory operative results are obtained from 
surgical treatment in these cases. In the inde- 
terminate clinical cases the question may arise 
as to whether it is better to keep the patient under 
observation or to treat the condition surgically. 
In all cases in which there is a single, localized 
tumor, without definite clinical signs of malignant 
disease, the only safe course to follow is to estab- 
lish a definite diagnosis by surgical removal of the 
tumor for microscopic examination. The tumor 
should be removed by wide excision, well away 
from the limits of the growth, without trauma to 
the lesion or surrounding tissues. Usually I prefer 
to remove a wedge-shaped piece of tissue, includ- 
ing the margin of the growth, and well away from 
it. Microscopic examination of the tumor 
should be made immediately after its removal, 
before the wound is closed. If the tumor proves 
to be malignant, the operation should be com- 
pleted as a radical amputation; if it is benign, the 
breast can be reconstructed with very little de- 
formity. I do not believe that it is ever advisable 
to remove any growth from the breast without 
immediate examination of a frozen section of the 
tissue; the manner of completing the operation is 
indicated by the results of this examination. 





502 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE III.—FIVE YEAR RESULTS. RELATIONSHIP BETWEEN INVOLVEMENT OF AXILLARY to c 
NODES AND GRADE OF MALIGNANCY 69.8 
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RESULTS 

In the accompanying tabulations, all patients 
operated on have been included in the surgical re- 
sults, regardless of the extent of the disease at the 
time of operation, and a high percentage of cases is 
included in which all that could be hoped for was 
palliation. The tabulations also include those 
cases in which a primary operative procedure had 
been carried out elsewhere, followed by a radical 
procedure at the clinic, as well as those cases in 
which the prognosis was influenced by other asso- 
ciated conditions, such as diabetes, exophthalmic 
goiter, pregnancy, lactation, and diffuse cancer 
en cuirass. Itis not within the scope of this paper 
to discuss the results obtained, classified accord- 
ing to the various groups; I shall publish these in 
a subsequent paper. 

In this paper I shall give the 5 year results 
obtained from radical amputation for unilateral 
carcinoma of the breast. I shall then compare 
the 5 year results obtained in those cases in which 
radical amputation constituted the complete 
treatment, with the 5 year results in cases in 
which roentgen therapy was administered, in 
addition to performance of radical amputation. 
I shall also compare, according to the 4 grades 
of malignancy, the 5 year results obtained by 
surgical treatment only, with those obtained by 
surgical treatment and roentgen therapy to- 
gether. These results are based on all cases in 
which operation was performed at the clinic from 
January 1, 1910, to January 1, 1929; this permits 
the compiling of 5 year results in all cases. The 
cases numbered 3,381 and the results are based 
on 3,137 cases in which the patients were traced, 
or 92.64 per cent of the entire series. 


In Table I are compiled the 5 year results of 
treatment by radical amputation. The entire 
series has been divided into two groups for com- 
parison depending on the presence or absence of 
involvement of axillary lymph nodes at the time 
of operation. In Table I it is shown that the 
results were much better in the cases in which 
axillary metastasis to lymph nodes had not taken 
place before the time of operation. Therefore, 
the presence or absence of metastasis to axillary 
lymph nodes at the time of operation is one of 
the most important indications in estimating 
prognosis. I believe that in all studies on the 
results of treatment of carcinoma of the breast, 
division into these two main groups should be 
made as an initial attempt to obtain uniformity of 
types of cases for comparison of results. 

In Table II are recorded the 5 year results 
obtained in cases in which radical amputation 
only was done, for comparison with the 5 year 
results obtained in cases in which radical amputa- 
tion was followed or was preceded by roentgen 
therapy. This study shows that (as compared 
with similar patients who were subjected to radi- 
cal amputation only) 3 per cent more patients 
without axillary nodal metastasis lived 5 years, 
who received roentgen therapy in addition to 
radical surgical treatment. Among cases in which 
axillary nodal metastasis was present, a similar 
comparison disclosed that 4 per cent more patients 
lived 5 years, who received roentgen therapy in 
addition to radical surgical treatment. Whether 
treatment was by surgery only or by surgery and 
roentgen rays, the difference in the percentage of 
comparable patients who lived 5 years was small. 
By “percentages of comparable patients” I mean 
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to compare the following percentages in Table IT: 
69.8 with 72.8; 24.3 with 28.8. In all of the com- 
parisons of comparable patients the percentage of 
those who were living at the end of 5 years was 
slightly higher among those who received both 
surgical and roentgenological treatment than 
among those who received only surgical treat- 
ment. It would appear, therefore, if the differ- 
ences in percentages are great enough to be of any 
significance, that the better results could be attrib- 
uted to roentgenological treatment. It should 
be emphasized, however, that the differences with 
which we are dealing are small and that perhaps 
a larger series of cases would not show any 
materially better results in cases in which roent- 
genological therapy was added to the surgical 
treatment. 

It is of greatest interest to subdivide each of 
the two main groups (the group of cases with, and 
the group of those without, axillary nodal metas- 
tasis) into 4 classes according to the grade of 
malignancy, making 8 classes in all. I believe 
that the comparison of the results of any type of 
treatment are most accurate when comparisons 
are made according to this classification. The 
grading in these cases has been done according 
to Broders’ method of dividing malignant lesions 
into 4 grades, based on cellular differentiation. 
This part of the study is based on 2,396 cases, 
which are all of the cases in this group of 3,137 
traced cases in which the growth has been graded. 
It was found that cases of grade 1 comprised 69 
cases or 2.88 per cent of the total; cases of grade 2, 
288 cases or 12.02 per cent of the total; cases of 
grade 3, 796 cases or 33.22 per cent of the total 
and cases of grade 4, 1,243 cases or 51.88 per cent 
of the total. It is shown by these percentages 
that in 85 per cent of cases of malignant disease 
of the breast, the growths were of malignancy 
graded 3 and 4. This is an important factor 
and influences the results of surgical treatment 
because in comparison with growths of other 
grades, those of high grades of malignancy 
are more often associated with axillary nodal 
metastasis at the time of operation. As is shown 
by a study of these 2,396 cases in which the grade 
of malignancy was determined, 17.4 per cent of 
patients whose growths were of grade 1 had axil- 
lary nodal involvement at the time of operation 
and the same was true of 55.9 per cent of those 
whose growths were of grade 2, of 79.2 per cent 
of those whose growths were of grade 3, and of 
88.8 per cent of those whose growths were of 
grade 4. This study shows that the majority of 
the malignant lesions of the breast are of high 
grades of malignancy, and that these high grades 


TABLE IV.—COMPARISON OF LENGTH OF LIFE 
OF PATIENTS TREATED BY SURGERY ONLY 
AND BY SURGERY AND ROENTGEN RAYS 
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of malignancy are most often associated with axil- 
lary nodal metastasis at the time of operation; 
this is one of the most important factors in prog- 
nosis. 

Part of the foregoing paragraph has been de- 
rived from Table III, which was compiled as the 
basis of a study of 5 year results in relation to 
grade of malignancy. The cases were divided 
into 2 main groups, those in which there was 
axillary nodal metastasis at the time of operation 
and those in which axillary nodal metastasis was 
absent at the time of operation, and each of these 
main groups was divided into 4 classes according 
to the grade of malignancy of the growth. Com- 
parison was then made in each of the classes be- 
tween the cases in which treatment was by sur- 
gery only and those in which both surgery and 
radiation were used. This study shows that there 
was practically no difference in the results ob- 
tained in cases in which malignancy was of grade 
1, whether surgery only was used, or whether 
both surgery and radiation were employed. 

In cases in which malignancy was of grade 2 
the comparison, as before, was between patients 
who were treated by surgery only and patients 
who were treated by surgery and roentgen rays. 
The results were rather paradoxical: among pa- 
tients with axillary nodal involvement, the larger 
number of those who lived 5 years were treated 
by surgery only; among patients without axillary 
nodal involvement, the larger number of those 
who lived 5 years were treated by surgery and 
roentgen rays. To continue this comparison in 
cases in which malignancy was of grade 3: among 
patients with axillary nodal involvement the 
larger number of those living were treated by sur- 
gery and roentgen rays whereas among patients 
whose axillary lymph nodes were not involved the 
larger number of living patients were treated by 
surgery only. Now, concerning cases in which 
malignancy was of grade 4: among patients whose 
axillary nodes were affected as well as among 
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those whose axillary nodes were not involved, the 
larger number found to be living at the end of 5 
years had been treated by surgery and roentgen 
rays. 

In comparing the results in cases in which treat- 
ment was by surgery alone, with those in which 
treatment was by surgery and radiation, although 
the study discloses no significant difference in the 
results obtained, as has been said, and substanti- 
ates the former study, it indicates that there may 
be some improvement in the results obtained in 
high grades of malignancy particularly if axillary 
nodal metastasis is associated. When treatment 
is by surgery and radiation, and the grade of 
malignancy is low, radiation as an adjunct to 
surgical treatment seems to be of no value. 

This study shows that the grade of malignancy 
gives the most important indication as to the 
prognosis, for patients whose growths were of 
grade 1 lived the longest period of time, and 
patients whose growths were of grade 4 lived the 
shortest length of time. This holds true whether 
or not axillary nodal metastasis was present or 
absent. 

In Table IV is recorded a study of the patients 
who died of malignant disease of the breast fol- 
lowing operation or following operation and radi- 
ation; in this group of cases the complete end- 
results are definitely known. This study was 
made to determine the length of life of those 
patients who were treated surgically only as com- 
pared with those who were treated by surgery 
and roentgen rays. 

This study shows that patients treated by 
radical surgical operation only and who presented 
no axillary nodal metastasis at the time of opera- 
tion, lived on an average of one year longer than 
a similar group of patients who were treated by 
surgery and radiation. Patients treated by radi- 
cal surgical operation only and who presented 
axillary glandular metastasis lived approximately 


6 months longer than the group of patients treated 
by radical surgical operation and radiation. These 
figures are significant and indicate that roentgen 
therapy is of no definite aid in radical surgical 
treatment of carcinoma of the breast and they 
also indicate that it may be detrimental to the 
results of surgical treatment in some cases. These 
figures, however, are not conclusive, because a 
smaller percentage of patients who underwent 
both surgical. operation and roentgen therapy 
were dead at the time of the compilation of these 
results, and as the end results are obtained on a 
higher percentage of these cases than this, the 
tendency will be to lessen the difference in length 
of life of patients of the two groups. 


COMMENT AND CONCLUSIONS 


The most efficient surgical treatment for car- 
cinoma of the breast is primary radical amputa- 
tion. The results depend on the thoroughness 
with which this procedure is carried out in an 
initial operation. 

This study reveals that roentgen therapy has 
been of no significant aid as an adjunct to radical 
surgical treatment and should be used not as a 
routine treatment, but only if the malignancy is 
of high grade, for the 5 year results indicate that 
it may be of aid in cases in which malignancy is 
of high grade. 

The end-results in cases in which the patients 
have died show that the patients who were sub- 
jected to surgery only lived longer than those who 
were subjected to both surgery and roentgen 
therapy. In these cases it is evident that roentgen 
therapy was not of aid to surgical treatment and 
may have been detrimental to it in some cases. 

The most important factors in prognosis are 
the extent of the disease, as shown by the 
presence or absence of axillary nodal metastasis, 
and the degree of malignancy, as shown by 
microscopic examination of the lesion. 
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STANDARD METHODS OF TREATMENT OF CANCER OF THE LIP 
BY SURGERY AND RADIATION! 


ELLIS FISCHEL, M.D., F.A.C.S., St. Lours, Missouri 


From the Surgical Service of the Barnard Free Skin and Cancer Hospital 


comes static; whenever the medical pro- 

fession is in perfect accord in regard to 

yest method of handling any disease, at that 

mc rent will the art of the practice of medicine 
be me dead. The “aliveness” of the art of the 
pr: tice of medicine is nowhere more clearly dem- 
on- rated than in a consideration of the various 
mc 10ds advocated for the treatment of cancer of 
thc ‘ower lip. However, while we fully recognize 
the sincerity and honesty of various workers in 
thi field, we cannot consider seriously any method 
of seatment which does not carry with it certain 
log - based upon the known pathology of the dis- 
eas’. While there have been great changes in 
the apy due to the discovery, first, of X-ray, later, 
of radium, with their unquestioned destructive 
eficcts upon malignant tissue, the pathology of 
cancer of the lip is the same today as it has always 
been. True, in certain clinics and among certain 


\ 1) came the practice of medicine be- 
th 


physicians the diagnosis of cancer of the lip may 
be made at an earlier stage and hence the average 
case which presents itself for treatment may be 
different from the average case of 50 or 100 years 


ago, yet the processes involved in the causation 
(whatever they may be) and the dissemination of 
cancer of the lip are exactly the same. 

The problem of treatment involves two distinct 
phases: first—and much the more immediately 
important to the patient—the treatment of the 
primary, visible lesion; second—and equally im- 
portant in a large percentage of cases—is the 
handling of the lymph nodes which become sec- 
ondarily involved. Theoretically speaking, no 
patient should ever die of cancer of the lower lip. 
The vermilion border and the mucocutaneous 
margin are so plainly visible to the patient, to his 
family and friends, that any lesion at this site 
ought not to escape his attention. Should the 
lesion start upon the mucous membrane surface 
on the inside of the lower lip, the patient cannot 
help but be aware of it in the early stages through 
feeling it with his tongue. Thorough destruction 
of the primary lesion in its early stages is such a 
simple matter that it should never be possible to 
have a recurrence. The lymph channels which 
drain the lower lip are so circumscribed, so con- 
stant, so accessible, and the lymph nodes into 
which they empty are likewise so constant in their 


distribution and so accessible, that the problem 
of metastases is also a comparatively simple one. 
Yet cancer of the lip still exacts a considerable 
annual toll in human life, and because of an im- 
proper understanding of the disease or faulty 
treatment, many patients must undergo severe 
pain or mutilation or both in order that the phy- 
sician may obtain a result which could have been 
obtained in the incipient stage of the disease by a 
comparatively insignificant procedure. 

In the handling of a considerable number of 
cases of any disease the physician consciously or 
unconsciously divides the cases into different 
groups, each of which is handled according to 
more or less rigid rules. In the treatment of cancer 
of the lower lip certain standards can be evolved. 
These standards should be determined by the 
extent of the disease, the location upon the lip, 
the general condition of the patient (including his 
psychological reaction to his disease), the avail- 
able facilities for treatment and the histopath- 
ology of the lesion. In regard to primary cancer 
of the lip one can say that any method which 
completely destroys the tissue that contains can- 
cer is permissible. It has been shown beyond 
controversy that radiation when properly em- 
ployed either by X-ray or radium will effectually 
destroy the primary lesion. It has likewise been 
shown that surgical excision, either with the 
scalpel or the high frequency cutting current, can 
effectually remove the invaded tissue of the lip. 
These facts are so well recognized that I shall only 
briefly enumerate the relative advantages and 
disadvantages of each method. Radiation de- 
stroys cancer, in all probability, by direct action 
upon the cancer cells (which are less resistant to 
the destructive action of radiation than normal 
tissue cells), plus such a degree of alteration of 
the normal tissue in which the cancer cell lies that 
life for the cancer cell becomes impossible al- 
though life of the normal tissue cell, while 
changed, still goes on. This difference between 
the viability of the cancer cell and the normal 
tissue cell makes it possible, with radiation, to 
destroy cancer of the lower lip with a minimum 
of loss of normal tissue and hence minimal de- 
formity. With surgery this difference in viability 
is not a factor and the effectiveness of treatment 
depends upon absolute removal of all the normal 
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Fig. 1. First case at Barnard Free Skin and Cancer Hospital of carcinoma of lower 
lip treated by radiation from radium, February, 1918; neck dissection 3 months after 
treatment of lip. Patient still living free of evidence of carcinoma. 


Fig. 2. A, 


Suprahyoid dissection complete. 


tissue in which the cancer may lie as well as the 
actively involved cancer tissue. This necessarily 
results in loss of much normal tissue. Radiation 
can be administered without hospitalization and 
without loss of the patient’s time from business 
or social activities. Surgical removal on the other 
hand, although not necessarily disabling to the 
patient, will usually require some loss of time, and 
sometimes hospitalization. Discomfort to the 
patient from radiation is most variable. Rarely 
will a patient go through the subsequent reaction 
without some inconvenience or pain. In surgery, 
pain and discomfort are not great; they occur 
almost immediately and last a comparatively 
short time as compared to the long drawn-out 
healing from radiation. Hence in the average case 
it will be seen that there is not a great deal of 
choice. For my own part, it is my practice to 
excise with the scalpel lesions up to one centimeter 
in diameter by means of V excision. Lesions larger 
than this are treated by radiation with radium. 
This general rule does not apply to lesions of the 


Satisfactory result can confidently be expected from proper use of 
radium. Neck dissection indicated regardless of histology of tumor. 
Patient well 7 years later. 


B, Lip healed. 


mucous membrane, particularly at or near either 
angle of the mouth. I regard these lesions as dis- 
tinctly of more serious import than lesions of the 
vermilion border or of the mucocutaneous junc- 
tion. Such lesions are treated with wide surgical 
excision and immediate repair of the resultant 
defect by utilization of tissue from the upper lip. 
It is difficult to lay down hard and fast rules for 
radium therapy because, in different clinics, the 
quantity of radium available, type of applicators 
and type of ray employed are subject to such wice 
variation. But some rules should be standard. 
First, the area to be irradiated should comprise : 
great deal more than the visible or palpable ma 
gins of the growth. Second, the estimated “dose ’ 
should be given in one sitting or within a limit: 
time; third, if the estimated dose (and dosa; e 
should be overemphasized rather than underes 
mated) has failed to cause complete retrogressio 
radiation should not be persisted in. It is well 
remember that tissue irradiated to the point 
destruction of cancer is not favorable tissue fr 
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Fig. 3. Almost identical case to Figure 2. Prophylactic neck dissection repeatedly 
urged and refused until large ‘“boil-like” metastasis appeared in submental region. 
Neck dissection too late. Patient died 2 years after first consultation. 


ki: dly wound healing should surgical excision of 
recurrence or plastic repair of defects become ad- 
visable. On the other hand, should surgical ex- 
cison of the primary lesion be the method of 
choice for the first attempt at eradication and 
should recurrences appear, radiation may be em- 
ployed without regard to the operative wound; 
always with the reservation, however, that any 
scar tissue is apt to react unfavorably to radi- 
ation. Also, let me sound a warning—no one 
has the right to undertake the treatment of 
cancer of the lower lip with the idea in mind that 
if one method of treatment fails another may be 
tried. He who first treats the condition has the 
golden opportunity. If he fails to obtain a cure, 


Fig. 4. Fig. 


Fig. 4. Primary lesion left side lower lip successfully of lymph-bearing area in every case. 


healed by radium. Large metastasis in submaxillary region, 
fixed to periosteum of mandible, but still operable. Patient 
advised and accepted complete left neck dissection. 

Fig. 5. Very obvious case of existence of crossed metas- 
tasis. Indicates necessity for bilateral suprahyoid resection 


the patient’s chances are reduced at least 50 per 
cent irrespective of the subsequent method of 
treatment. 

Discussion of the topic of treatment for the 
second phase of the disease, namely, treatment 
of the regions of lymphatic involvement by me- 
tastases, develops a veritable battleground of 
divergent opinions. The theory of radiation in 
the treatment of cancer in the lymphatic system 
is based upon the power of either roentgen- or 
radium-rays to penetrate the skin and to impinge 
themselves upon the cancer cell with enough 
destructive energy to kill it. There is another 
theory that through radiation the lymphatic chan- 
nels are blocked so that the cancer cell cannot 


5. Fig. 6. 


Fig. 6. Lip “blown out” in V fashion by radiation. Re- 
pair very difficult due to devitalization of normal tissue. 
Note metastasis in submaxillary region which did not 
respond to interstitial radiation. (Am. J. Surg., 1934, 24: 
No. 3.) 
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Fig. 7 


7. Example of possibilities of successful surgery in advanced case. 


Repair 


satisfactory from cosmetic and functional viewpoints. 


wander through these channels. Still a third 
theory is that radiation is effective through its 
power to cause a marked thickening of the capsule 
of a lymph node, in which cancer may lie, to such 
an extent that even though the cancer cell may 
live, it cannot grow through this capsule. The 
great drawback to the practical application of 
these theories is the undisputed fact that radiation 
does not have the same effect upon all cancer cells 
and neither does all normal tissue react similarly 
to radiation. The most telling observation to be 
made in regard to the practice of radiation ther- 
apy in the treatment of possible metastases from 
cancer is that the so called prophylactic radiation 
therapy is given with a great deal less intensity 
than when radiation is employed as a possible 


curative agent when metastases are definitely 
present. The logic of this common practice is to 
me obviously fallacious. 

There was a time in the first twenty years of 
radiation therapy when the radiologist received 
for treatment only such cases as were not accept- 


Fig. 8. Example of possibilities of interstitial radiation. 
Patient's general condition did not warrant radical surgery. 
Patient barely survived pain and toxemia accompanying 
slow destruction by use of radium. Plastic repair was 
very difficult due to devitalized normal tissue which bor- 


able to the surgeon. Now the pendulum has 
swung in the other direction and the surgeon is 
seeing more and more the patient who has passed 
through the hands of the radiologist and comes 
to him in the hope that something can still be 
done after radiation has failed. 

The surgical removal of the subcutaneous 
lymph-bearing tissue which immediately drains 
the lower lip is an anatomical feat which involves 
the absolute removal from the body of a certain 
amount of tissue in all cases. The lymph channels 
from the lower lip are unusually constant and the 
lymph nodes into which they drain are located 
above the hyoid bone and extend from the lower 
one-third of one parotid gland to the other. Pri- 
mary metastases to more distant nodes are ex- 
ceedingly rare as are, also, metastases to the 
lungs, mediastinum, or more distant parts of the 
body. Contrary to some writers on this subject, 
I have found crossed metastases of frequent 
enough occurrence to justify bilateral removal of 
tissue in all cases regardless of the location of the 


dered upon the defect. Final result was a water-ti; jit 
mouth, but a poor cosmetic appearance. Patient die 5 
years after treatment. Autopsy disclosed bronchiecta ‘s, 
but no evidence of carcinoma. (Am. J. Cancer, 1931, 5° 
No. 3.) 
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imary lesion. The operation is performed in 
‘same manner whether or not lymph nodes are 
ipable. The only qualification of this state- 
nt is that should metastases be proved in cer- 
n groups of lymph nodes it is recognized that 
: disease has probably gone beyond the area of 
tial operation and an extended surgical inter- 
ence is indicated. This procedure is entirely 
‘ical as it concerns itself purely with the path- 
gy of the disease. Its disadvantages are mani- 
t, inasmuch as it subjects the patient to a 
jor surgical procedure which in a certain pro- 
rtion of cases will be unnecessary, since all 
es of cancer of the lower lip do not form me- 
tases. 
Naturally, such an operation should not be 
vocated for a patient who is a poor surgical 
k with an estimated life expectancy of 3 years 
less. But the number of patients who present 
emselves, 3 to 5 years or longer after the lip has 
iled, with advanced metastases to the cervical 
des has caused me to believe that to heal the 
) lesion without removal of the immediately 
aining lymphatic area is just as great a mistake 
1., for instance, to remove the breast for cancer 
d let the axillary lymph nodes remain behind 
:touched. 
Undoubtedly, the ideal surgical treatment of 
incer anywhere in the body is a one stage opera- 
tion which removes the primary lesion and the 
regional lymphatic system at one time. This ideal 
can be attained in cancer of the lower lip. Stewart in 
1909 advocated and described such an operation. 
It is to be recommended for the treatment of can- 
cer recurrent after any form of treatment and in 
cancer of the mucous membrane surface of the 
lip. But since radiation in any stage of the disease 
and V excision for the small lesion has proved of 
such value in the treatment of the primary lesion, 
treatment has logically fallen into the two stages 
already described. 
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Fig. 9. Result following Stewart operation for small 
lesion on mucous membrane surface. 


But when should the second stage be per- 
formed? As yet we have no reliable data upon 
which to base an estimate as to the time at which 
metastasis occurs. The assumption that palpable 
nodes in the presence of demonstrable primary 
cancer means metastases in these nodes has been 
proved erroneous. In a recent study of this ques- 
tion of metastases from cancer of the lip the 
writer found that of 42 cases with palpable nodes, 
28 were diagnosed hyperplastic and 14 carcinom- 
atous on microscopic examination. In 13 cases 
the records showed definitely that the nodes were 
not palpable, yet in 2 of these 13 cases carcinoma 
was found on microscopic study. It is manifest 
that the clinical evidence of metastases, in a large 
proportion of cases, is entirely unreliable. 

Obviously it cannot be considered logical to 
subject a patient to the surgical attack on the 
lymph channels unless it is reasonably certain 
that his primary lesion is healed. For a number of 
years I have adopted the following rather arbi- 
trary practice in regard to time of removal of 
lymph nodes after radiation of the primary lesion. 
If there are no lymph nodes palpable at the time 
of treatment of the primary lesion, wait 3 months 
(Iccal recurrences following radiation will usu- 


Fig. 10. Result following Stewart operation for extensive lesion lower lip. Entire 


lower lip reconstructed. 
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Fig. 11. Result following swing of tissue from upper lip to replace excised tissue of 
lower lip for lesion near the angle of the mouth. (Am. J. Cancer, 1931, 15: No. 3.) 


ally show themselves within this time). When 
nodes are palpable, but movable, and not over 
15 millimeters in largest diameter, wait 6 weeks. 
If the nodes are fixed, or hard, and most probably 
carcinoma, the operation for their removal is 
undertaken as a definite part of the initial treat- 
ment of the primary lesion, preferably at the 
same sitting. Occasionally, the general condition 
of the patient will necessitate a division of treat- 
ment into two or more stages. These are usually 
desperate cases in which cure is hardly to be 
hoped for, and, as stated previously, if metastases 
are present in any of the nodes above the hyoid 


Fig. 12A. Superficial lymphatic vessels and nodes 
which drain the lips (after Porier and Cuneo). Note the 
interlacing immediately beneath the vermilion border and 
the long distance the vessels course in the superficial fascia 
before they dip toward the deep structures. 


bone, subsequent operation for removal of the 
deeper lymph channels and lymph nodes must 
be performed on one or both sides; this operation 
extends from the clavicle to the mastoid process, 
and its degree of success is to be measured by the 
thoroughness of its performance. 

In the case of V excision, unless it is necessary 
to wait for confirmation of the diagnosis of cancer 
by microscopic examination of the excised 
tissue, the suprahyoid neck dissection is per- 


Fig. 12B. Deep lymphatic system of the upper neck 
The following locations of nodes are important: lowe: 
parotid regions, submaxillary regions, submental regions 
and the region along the facial vessels, above the lower bor 
der of the mandible. (Am. J. Cancer, 1931, 15: No. 3. 
(After Toldt.) 
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Fig. 13. A, First step: Skin incision carried only through 
the thickness of the skin. B, Second step: Deepening of 
the line of incision through the platysma myoides muscle 
and superficial fascia to the deep fascia. C, Third step: 
Showing the common facial vein ligated as it pierces the 
deep fascia, and the ligation of the facial artery and vein 
above the border of the mandible. D, Fourth step: The 
lower third of the parotid gland, all tissue above to the 


formed at the same sitting. Should delay be 
occasioned by the lapse of time for the aforemen- 
tioned confirmation of the diagnosis, the opera- 
tion for removal of the lymph nodes is undertaken 
as soon as possible after the lip wound has healed. 


depth of periosteum of the mandible, and the deep fascia 
below, have been raised; the facial artery is freed for 
ligation as it enters the capsule of the submaxillary salivary 
gland. a, Common facial vein. b, Parotid salivary gland 
(cut). ¢c, Submaxillary salivary gland. d, Facial artery. 
e, Hypoglossal nerve. E, Fifth step: Dissection com- 
pleted on both sides. The amount of tissue removed is 
plainly indicated. (Am. J. Cancer, 1931, 15: No. 3.) 


Radiation, either from the radium bomb or from 
the X-ray tube of proper voltage, has its strong 
advocates both as a prophylactic and curative 
agent in the treatment of metastases. There is 
little carefully checked clinical evidence advanced 
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to support this method. The fractional treatment 
by X-ray (or radium) as advocated by Coutard 
has lately gained many sponsors. This method 
impresses me as more dangerous than surgery and 
requires much further trial before it can be gen- 
erally accepted. Interstitial radiation, on the 
other hand, has something to recommend it. When 
accurately employed, tumor tissue itself will ab- 
sorb the brunt of the intensive radiation. Its 
success will depend upon the radiosensitivity of 
the tumor, the correct estimate of dosage and the 
accuracy of its application. The last can best be 
attained through operative exposure of the field 
to be irradiated. While I have yet to see a case 
of proved metastases cured by this method, I 
have observed such marked palliation without 
severe reaction to the patient that its use is to be 
recommended for inoperable cases. 

I have not found the grading of either the pri- 
mary tumor or of metastases to be of great value. 
We know that the more highly differentiated the 
tumor cells are, the less malignant and the less 
radiosensitive the tumor is apt to be. The con- 
verse is also true. Yet there are so many excep- 
tions to this rule that it is not fair to the individual 
patient to base choice of therapy and prognosis 


entirely upon the microscopic appearance of th» 
tumor. 
SUMMARY 

The treatment of cancer of the lower lip mu:( 
be divided into two phases: the treatment of the 
primary lesion and the treatment of the adjoininz 
lymphatic system. 

In view of our present knowledge, the trea:- 
ment of the primary lesion can be standardize:. 
The important consideration is destruction of a'l 
cancer cells wherever they may be, and the struc- 
ture of the lower lip permits this to be accom- 
plished with equal certainty by either radiation or 
surgery. Practical considerations for the use of 
either method are described. 

There is no standardized method for treatment 
of the lymph channels. The writer questions the 
value of radiation as a curative agent in the pres- 
ence of metastases and finds no proof that its 
prophylactic use is warranted. Surgery, when 
properly executed, is definitely prophylactic and 
in many cases curative. Radiation has a place as 
a palliative procedure, its best effects being ob- 
tained by interstitial radiation, preferably com- 
bined with surgical exposure of the area to be 
radiated. 
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THE STANDARD TREATMENT OF MALIGNANT TUMORS OF THE 
BLADDER! 


WILLIAM E. LOWER, M.D., F.A.C.S., CLEVELAND, OxTO 


Cleveland Clinic 


bladder is encountered makes the considera- 

tion of what may be done for the unfortunate 
patients afflicted with this disease one of im- 
portance to every practicing physician, and espe- 
cially to every urologist. In the Cleveland Clinic 
we have found that malignant tumors of the 
bladder constitute 5 per cent of all cases of malig- 
nant disease in general, and almost half (44 per 
cent) of all cases of malignant disease in the 
genito-urinary tract. 

Although there is no spectacular improvement 
or advancement in the treatment of this condition 
to discuss at the present time, perhaps an inven- 
tory of the situation may offer some encourage- 
ment and renewed hope for the future in combat- 
ing vesical carcinoma. There have been no strik- 
ing innovations recently, but by comparing the 
results obtained now with those of 20 years ago, 
it is evident that there has been a slow but gradual 
improvement as the result of better diagnostic 
methods and of technical improvements in sur- 
gery and radiation therapy. 

But the improvement in results already noted 
does not, in my opinion, mark the end of the road, 
for armed with these technical improvements and 
with the knowledge gained from the reviews of 
large series of cases, we may be able to reconsider 
and re-evaluate the criteria for operation with 
the result that more radical procedures will be 
undertaken in a greater proportion of cases, with 
consequent improvement in end-results. 

A more optimistic outlook regarding bladder 
tumors is encouraged by the facts that the bladder 
is not a vital organ and can be widely resected 
or completely removed without jeopardizing the 
processes necessary to life, and also that bladder 
tumors tend to remain localized for longer periods 
of time than do cancers in many other parts of 
the body. The records show, of course, that the 
proportion of local recurrences in the bladder is 
greater than elsewhere in the body, but this 
tendency could probably be corrected by earlier 
diagnosis, more rigid vigilance regarding exami- 
nations subsequent to operation, and by more 
radical treatment at the outset. 

The methods of treatment of carcinoma of the 
bladder have included fulguration, cauterization, 
diathermy, radiation with radium and roentgen 


To frequency with which carcinoma of the 


rays, and various types of surgical removal, in- 
cluding excision, partial resection of the bladder 
and total cystectomy. All of these methods are 
still in use, and each has a definite field of useful- 
ness, depending on the indications in the individ- 
ual case determined by such factors as age, 
general condition, type of neoplasm, grade of ma- 
lignancy, and the site of the lesion, as well as the 
technical skill and experience of the operator. 

To accomplish a cure in any case of malignant 
tumor, no matter where it is situated, demands 
that the growth be completely removed or en- 
tirely destroyed. Nothing less radical suffices. 
As long as the cancer remains localized, every 
effort should be made to remove it. 

Unfortunately the complete removal of tumors 
in the urinary bladder offers difficulties which are 
sometimes insurmountable. Complete excision 
is seldom possible when the lesion occurs in the 
region of the base, the trigone, or the bladder 
neck. These areas are involved in 60 per cent 
of the cases in our experience. The growths 
which occur laterally, even though they involve 
a ureter, or those at the vault of the bladder can 
be excised locally and should be so treated. A 
wide resection should be made, for even though a 
large part of the urinary bladder is removed, the 
remaining part expands to give ample vesical 
capacity, as has been demonstrated by the experi- 
mental work of Kretschmer. Patients who have 
had extremely wide resections of the bladder usu- 
ally have very little discomfort. 

If the ureter be involved, resection must include 
that part of the ureter. If the ureter is divided 
extraperitoneally, no special transplantation need 
be made, for it will function, even though it is 
set back some distance. Provision should be 
made, however, to prevent the formation of a 
stricture by eversion of the mucous membrane. 
If this does not seem feasible, the ureter may be 
transplanted in some higher point of the bladder. 
If transplantation is not possible, there can be no 
serious objection to ligating the ureter and put- 
ting the kidney out of commission, provided it is 
not infected and the opposite kidney is function- 
ing normally. 

Even in the case of recurrent malignancy in the 
bladder, a second resection may produce a bril- 
liant result. In one patient on whom I operated, 
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there was a recurrence within a year. A second 
resection was done and the patient has been free 
of the growth for 25 years. This experience 
shows that a local recurrence is no contra-indica- 
tion torepeated attemptsat excision of the growth. 

In cases in which local excision or resection of 
a tumor of the bladder is impossible, total cys- 
tectomy may be done with the assurance of relief 
from the distressing symptoms attendant on an 
ulcerated, infected lesion in the bladder. Because 
of the relatively low incidence of distant metas- 
tases from bladder neoplasms, the indications for 
so radical a procedure as cystectomy are greatly 
enhanced. 

Despite the indications for the procedure and 
the probability that the results would be as good 
or better than those from radical operations in 
other parts of the body, cystectomy has not been 
widely or generally used because of the technical 
difficulties involved. A transplantation of the 
ureters into the rectum is prerequisite to removal 
of the bladder. This operation requires a great 
deal of surgical skill and experience. Further- 
more, the excision of the urinary bladder is no 
undertaking for a novice in surgery. 

Much of the improvement in the method of 
transplantation of the ureters and cystectomy we 
owe to the brilliant work of Coffey. His chief 
modification of the technique consisted of the 
application of the valve principle in the trans- 
plantation of the ureters into the rectum. In his 
final contribution to the literature, he reported a 
series of 11 cases in which the bladder had been 
completely removed. Seven of these patients 
were alive and well for periods of 4 months to 5 
years. His comparatively low operative mortal- 
ity rate of 27 per cent and the period of freedom 
from recurrence made the outlook in this type of 
case much more promising. 

Recently Dr. Charles C. Higgins of the Cleve- 
land Clinic has made a further modification of the 
operation for uretero-intestinal anastomosis in 
which the ureters on both sides can be transplant- 
ed at the same operation, without interruption 
of the flow of urine into the bladder until the new 
channel between the ureter and bowel has been 
established. This method decreases the likeli- 
hood of peritoneal infection, which has been the 
greatest cause of death in this type of operation, 
and diminishes the morbidity after operation. 

With these improvements in the operation, 
cystectomy is being performed with increas- 
ing frequency, and I firmly believe that the 
more generally this operation is utilized, the 
less will be the proportion of recurrent and meta- 
static malignant lesions from bladder tumors. 


When, for any reason, surgical removal of the 
bladder does not seem feasible, fortunately an- 
other mode of attack, radiation, is available. The 
application of radium and roentgen rays for the 
wholly inoperable cases has given results that are 
most encouraging, in many instances. The in- 
discriminate use of small or large doses of radium 
by persons unfamiliar with its use and action has 
caused condemnation of a method of great merit. 
The best results in radium therapy can only be 
obtained by the close co-operation of physicist, 
pathologist and clinician. 

The work of Barringer at the Memorial Hos- 
pital in New York demonstrates the value of skill 
and experience in the use of radium for the con- 
trol of bladder neoplasms. In a series of 98 cases 
in which the clinical diagnosis was supported by 
biopsy, 52.9 per cent of the patients with papillary 
carcinoma and 29.7 per cent of the patients with 
infiltrating carcinoma were alive and had no evi- 
dence of disease, according to cystoscopic exami- 
nation, at the end of 3 years. Barringer feels that 
radium treatment is the method of choice and 
that the results to be expected from radiation are 
as good as those from surgery. The accessibility 
of the tumor must govern the choice of trans- 
urethral or transvesical approach, and in all 
instances, an attempt should be made to apply 
a sufficiently large primary dose to destroy the 
tumor completely. 

The same considerations are true of roentgen 
radiation. Since roentgen therapy has become a 
special field in medicine, the results of this type 
of treatment have been greatly improved. Deep 
roentgen therapy, however, in the treatment of 
bladder tumors is not so effective as the applica- 
tion of radium. In our own experience its use 
has been mainly palliative, but it may give many 
days and months of comparative comfort to an 
otherwise miserable creature. The occasional re- 
markable symptomatic relief and local regression 
of an extensive growth suggests that more wide- 
spread application in less formidable lesions might 
demonstrate a greater field of usefulness for this 
type of therapy. With the introduction of higher 
voltage machines in roentgen therapy, it is quite 
possible that the results of this type of treatment 
might overshadow all others in malignant tumors 
of the bladder, especially if surgical procedures 
would be extremely difficult, or impossible. 

Although surgical removal and radiation are 
respectively the most important methods of treat- 
ment in cases of carcinoma of the bladder, ful- 
guration and cautery may still be useful in certain 
cases, especially in very small lesions, extremely 
early growths, or those of a very low grade of 
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malignancy. The important point, of course, is 
to destroy the lesion entirely, and if that can be 
done by some less radical procedure, the results 
obtained may be excellent. Several of our pa- 
tients were thus treated very satisfactorily. 

Surgical diathermy has been advocated by a 
number of urologists, and seems to produce good 
results in certain cases in which operation can 
not be performed (7, 10). It probably has some 
place in the armamentarium of the urologist in 
certain types of cases. 


SUMMARY AND CONCLUSIONS 


As has already been mentioned, most authori- 
ties agree that the incidence of distant metastasis 
from tumors of the bladder is considerably lower 
than from other neoplasms. The Carcinoma 
Registry of the American Urological Association 
(3) has estimated that metastasis occurs in only 
10 per cent of the cases. Other estimates have 
placed this figure at 20 per cent or even higher. 
Some writers have contended that the incidence 
of metastasis depends on the degree of malignancy 
of the lesion (7). In view of these statements, 
the report of Smith and Mintz is most interesting, 
for they state that in a study based on 34 post- 
mortem examinations at the Massachusetts Gen- 
eral Hospital, metastasis was revealed in 16 in- 
stances, or almost 50 per cent. Their demonstra- 
tion that the tendency to metastasize is not 
related to the grade of malignancy is significant 
and indicates clearly the necessity for regarding 
every case of tumor in the bladder as either 
potentially or actually cancerous. 

The Carcinoma Registry found in an analysis 
of 902 epithelial tumors of the bladder that there 
had been a recurrence in 46 per cent of the cases 
(3). They also have pointed out that the inci- 
dence of metastasis is higher in cases in which the 
tumor is most easily resectible, that is, high in the 
vault of the bladder. Most of these tumors were 
found to metastasize to the liver, because of the 
direct pathway through the lymphatics of the 
hypogastric vessels. These facts emphasize the 
necessity for increased vigilance in following the 
course of each patient after operation and also 
show that more radical operations probably are 
indicated and might produce very much more 
satisfactory results. 

In conclusion, although I have no revolutionary 
procedure to advocate in the treatment of car- 
cinoma of the urinary bladder, I feel that we 
should all be heartened by the evidences of the 
gradual development which has already been ac- 
complished. Merely to contrast the results in a 
few relatively recent series of cases with those 


reported by Watson in 1913 and by Gardner in 
1915 shows that there has been a perceptible in- 
crease in the number of 3 and 5 year cures. They 
reported the number of 3 year cures following 
resection as 14 and 22.5 per cent respectively. In 
our own series 28.5 per cent of the patients sub- 
jected to operation and radiation have survived 
for 5 years or more. A recent series of cases re- 
viewed at the Mayo Clinic (4) reported that 28 
per cent of patients with carcinoma of the bladder 
survived 5 years or more. The Carcinoma Regis- 
try (3) in its recent report of 902 cases numbered 
the 5 year survivals at 33 per cent. At the time 
of Watson’s and Gardner’s reports the treatment 
was limited largely to excision and partial resec- 
tion, whereas today we can resort to cystectomy 
with increasing confidence, and have recourse also 
to radiation therapy—an important adjuvant if 
not the sole hope of patients with advanced disease. 

Today’s results are still far from what we might 
wish, and also, I believe, from what we may 
actually accomplish. With certain physiological 
and pathological factors more favorable than in 
tumors elsewhere in the body, we should face the 
problem of treatment of malignant disease of the 
bladder with new confidence that there will be a 
steady improvement in the final results in this 
type of case. 
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SYMPOSIUM: TREATMENT OF FRACTURES 


ONE THOUSAND CONSECUTIVE FRACTURES OF BOTH BONES 
OF THE LEG! 


WILLIAM SENGER, M.D., F.A.C.S., anv J. SIMS NORMAN, M_D., F.A.C.S., PuEBLo, CoLorapo 


/¥ARAUMATIC surgery has come into its own. 
The wonder of it all is that it required the 
_ tragedy of a World War to focus our atten- 
tion on the importance of this branch of medicine. 
As a specialty it lagged because the general prac- 
titioner treated trauma as a side issue—a bore 
and a hazard. He gave little thought to its im- 
portance and little study to its anatomy, pathol- 
ogy and end-results. The War forced the issue. 
Expansion of industry, development of automo- 
bile and airplane have broadened the field and 
sharpened the interest of our profession. Trau- 
matic surgery now challenges the attention of our 
manufacturing plants, great and small. Indus- 
trial Commission awards which have been based 
on both anatomical and functional perfection in 
the results of fracture treatment have spurred 
this newer surgery forward. It is for this reason 
that the evolution in fracture treatment has had 
to be rapid. There has been much room for 
progress. 

In a review of 1,000 consecutive fractures of the 
tibia and fibula, covering a period of approxi- 
mately 17 years, one’s mind passes in review the 
numerous examples of cumbersome and expensive, 
beautiful and worthless reduction apparatus 
which clutter our basements. Gradually, simpler 
and better tools made their appearance. To be 
successful these appliances must be the result of 
sound physiological, reconstructive, and rehabili- 
tative reasoning. 

When invited to present a paper at this meet- 
ing, we felt that some of the rather obvious things 
in this group of cases would be interesting— 
possibly instructive. 

We see many fractures, because the Corwin 
Hospital is the concentration point for diseases 
and injuries of the Colorado Fuel and Iron Com- 
pany employees and their dependents. Our com- 
pany operates a large steel plant in Pueblo, iron 
mines in Wyoming, coal mines and lime quarries 
throughout Colorado. All fractures of any conse- 
quence are splinted by the local physician and sent 
to us. 


In considering fractures of both bones of the 
leg as an entity we note— 

1. That this is a very frequent industrial injury. 

2. That no other major fracture is compounded 
so frequently. This is due to the close proximity 
of the bones to the skin and to the terrific force 
required to fracture both bones. 

3. That the site of fractures from direct violence 
is most frequently at the weakest point—the 
point between the middle and lower third of the 
leg. Fractures due to indirect violence are often 
of the spiral type. 

4. That no other fractures are so prone to non- 
union. It is our opinion that muscle attachments 
with their rich blood supply have much to do 
with bone union. There is an absence of such 
attachments in the region of the middle and lower 
third of the leg. Besides, when fractured, the 
ends of the fragments usually are separated com- 
pletely from surrounding tissue. If our original 
assumption be correct, it readily explains non- 
union in this situation. 

5. That any trauma of sufficient force to frac- 
ture both bones usually greatly damages the soft 
parts. Sometimes our efforts are concentrated, 
therefore, on the co-existing surrounding injuries 
rather than upon the bones themselves. 


TREATMENT 


In the time allotted we must be dogmatic and 
not argumentative. Whatever we have found of 
greatest value is here described. 

1. Every severe fracture case is potentially or 
actually in shock. No reduction should be at- 
tempted until this complication is alleviated. 

2. If not contra-indicated, the fracture should 
be reduced immediately and plaster cast applied. 
In the simplest fractures with little displacement 
we use local anesthesia. Even in these cases, 
however, we must have the active co-operation 
of the phlegmatic patient. Spinal anesthesia is 
ideal if we bear in mind its contra-indications. 
But our main reliance has been placed on nitrous 
oxide and oxygen with ether. Generally speak- 


‘Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
Boston, October 16, 1934. 


516 





SENGER, NORMAN: ONE THOUSAND CONSECUTIVE FRACTURES OF LEG 


ing, ether gives the greatest relaxation with the 
least hazard. 

When the fragments are so fixed that we feel 
it practicable, a Boehler walking iron is incorpor- 
ated in the cast. One of us (J.S.N.) became 
enthusiastic about this method after visiting the 
Boehler clinic. Further study, however, makes 
us believe that it is not safe to use it as routinely 
as Dr. Boehler does. 

3. Theoretically, every compound fracture 
should be made a closed fracture through immedi- 
ate surgery. Unfortunately, the trauma may 
seriously damage blood vessels and nerves, de- 
vitalize the skin, muscles, tendons, fat, and fascia. 
Our first investigation, therefore, should be con- 
cerned with the viability of the limb as a whole. 
Then our attention should be directed to the 
sterilization of the surrounding skin—shaving, 
scrubbing gently with soap and water, bathing in 
ether, and finally applying tincture of iodine. 
All of this should be done with meticulous care 
so as not to contaminate the open wound with 
foreign substance. Next the wound is washed 
thoroughly with large quantities of saline solu- 
tion. Tincture of iodine is then poured into the 
wound. While we do not feel that iodine will 
sterilize the multitude of crevices open to infec- 
tion, we believe it should always be used. It 
probably helps. Apparently it does no harm. 

Mechanical sterilization, however, is of the 
greatest importance. The skin edges are cut 


away. All devitalized tissues, whatever their 
character, must be removed by sharp dissection. 
Constantly we watch lest the scalpel graft poten- 


tial infection into clean tissue. Of late we have 
performed débridement with the ‘radio knife’’— 
much to our satisfaction. 

Sometimes, in severe wounds, it may be almost 
impossible to trace all small crevices. Here we 
have found it of advantage to counterstain with 
methylene blue. The tracts may then be followed 
as is done so frequently in ramifying fistule else- 
where in the body. 

If the bones have been ground into dirt the ends 
are trimmed. Pieces of entirely detached bone are 
removed. Adherent fragments are placed in a 
position most advantageous for healing. Thus do 
we carry out débridement, with no finger contact 
technique. 

The next step is to suture the severed soft parts, 
nerves, tendons, and muscles. Absolute hemos- 
tasis must be the rule. The skin is sutured with- 
out tension. If it cannot be approximated, relax- 
ation is accomplished by longitudinal incisions 
some distance from the wound. The skin is never 
undermined. Drainage is never inserted. 
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Extension is always applied by the skeletal 
method. We use almost routinely the Steinmann 
pin, rarely ice-tong calipers or Kirschner wire. 
Traction is followed by applying a plaster cast. 

4. Markedly comminuted fractures or those 
which we are not able to reduce early are treated 
by skeletal traction. For these we prefer a small 
Steinman pin through the os calcis and a Hawley 
suspension splint. It must be emphasized repeat- 
edly that overtraction separates fragments and 
produces non-union. 

5. While it is our policy to avoid open reduction 
when possible, we open spiral fractures of the 
tibia with the fibula broken high. We believe 
time, suffering, and disability are thereby reduced 
to a minimum. 

6. We prefer to use autogenous substance in our 
open reductions and almost never use non-absorb- 
able material. Metal plates have been used with 
some excellent results, but experience urged us to 
abandon them. 

7. During the recent past we have used an auto- 
matic device designed by Dr. Roger Anderson of 
Seattle. This apparatus we believe is a most ex- 
cellent tool for proper fixation of fractures of the 
leg. It is based upon simple anatomical principles 
with ample traction and facilitates manipulation. 
It does not interfere with the application of 
plaster and leaves the bones transfixed. Since it 
can be easily autoclaved, we have found this 
apparatus particularly helpful in our open work. 
Even with this apparatus let us emphasize once 
more the importance of preventing overtraction. 

Sometimes we have accused ourselves of ultra- 
conservatism in our attempts to save shattered 
limbs. How much simpler and easier to ampu- 
tate! After months of constant treatment we 
may have a patient with a 50 per cent or even 25 
per cent functioning limb. However, we have the 
satisfaction of knowing that psychologically this 
patient is far more of a man than were he to 
possess the best artificial limb that money can buy. 

Of the 11,762 fractures treated at Corwin Hos- 
pital since 1917, 1,000 were fractures of both 
bones of the leg. 

In reviewing these cases we find a compara- 
tively high proportion compounded, namely, 231. 
These were treated along the lines already set 
forth. In spite of these efforts 21 of them became 
infected, 31 failed to unite and subsequent bone 
graft was indicated. It was also necessary to 
reduce 54 fractures of other types by open method. 

Amputation was necessary in 11 cases. These 
should probably not be considered here because 
of the primary seriousness of their injury. In the 
1,000 cases there were 19 deaths. These were all 
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due to associated severe injuries with the excep- 
tion of 2 who died of late emboli. 

Five hundred and sixty-one of these cases were 
reviewed by the Industrial Commission. The 
average temporary disability of this group was 
132 days. The average permanent disability was 
16.6 per cent of the leg at the knee joint. 


CONCLUSIONS 


1. Recently a great increase in interest and 
efficiency in traumatic surgery has been shown. 


2. It is not possible to develop a hard and fast 
routine in the treatment for fractures of the leg. 

3. Thorough cleansing, early closure and reduc- 
tion in compound fractures minimize the danger 
of infection. 

4. Dr. Roger Anderson’s new apparatus im- 
presses us as a very excellent method for the 
treatment of fractures of the leg. 

5. Débridement with the “radio knife” is a 
distinct advance in treatment of compound 
fractures. 





OPERATIVE TREATMENT OF FRACTURES OF THE 
LONG TUBULAR BONES’ 


HANS WIDENHORN, M.D., FrRerpurc, GERMANY 


HE unconditional requirement of every frac- 

ture treatment is the best possible anatom- 

ical reposition of the fragments together with 
normal function of the fractured member and of 
the adjacent joints. We naturally place special 
emphasis upon function, but exact anatomical 
reposition—for reasons of muscular physiology 
if for no other—and the static relationships of the 
adjacent joints should by no means be neglected. 
The fact that this goal is not always reached is 
evident when we study the statistics of the volun- 
tary and compulsory health insurance companies 
in European countries, from which a few interest- 
ing figures will be given. In cases of fracture of 
the lower leg treated during the period 1919-1923 
Scheffler found that, after 2 years, only 69 per 
cent were entirely free from disability, i.e., prac- 
tically one-third of all patients with fractures of 
the lower leg showed permanent disability of 
greater or less degree at the end of 2 years. 


TABLE I 


| No Permanent 
Location of | com- compensation 
. Total aha 
fracture pensa- 


Cases |Percent 








Humerus 





Diaphysis of humerus 


Ulna, isolated 





Radius, isolated 











Forearm 
Femur 


Lower leg | 


Scatetaihail 








Likewise, in fractures of the thigh 43.3 per cent 
showed some degree of permanent disability at 
the end of 2 years. 

From the careful compilation of cases made by 
Rieger and Koenig Table I, covering the period 
1922-1924, is worthy of note. 

These figures show clearly that we must use 
all the means within our power to meet the de- 
mands stated in the beginning as requirements of 
fracture treatment. If, in fractures of the thigh, 
for instance, 60 per cent of Rieger’s patients draw 
compensation for the rest of their lives, i.e., de- 
velop a more or less extensive permanent disabil- 
ity, this result must be looked upon as inadequate 
both with regard to the physician’s skill and to the 
economic welfare of the patient and society. Of 
course it must be admitted that these figures 
apply to patients carrying insurance. On the 
other hand we know of many cases of individuals 
willing to work, private individuals without insur- 
ance, physicians, etc., who have recovered from 
serious fractures within a very short time and 
with little or nothing in the way of disability. 
Reports of American surgeons concerning patients 
without insurance also show more favorable fig- 
ures. The report of the committee of the Amer- 
ican Surgical Society shows, for instance, that 
good results were obtained in 72 per cent of the 
fracture cases treated by operation. In our own 
experience we have found that fractures in pa- 
tients with insurance never heal as well as frac- 
tures in patients without insurance. 

What are the reasons for poor results? Doubt- 
less there are fractures which are of such a nature 
and have such extensive complications that good 


1Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
Boston, October 16, 1934. 
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results are actually impossible. In many other 
cases, however, poor results may be due to the 
following factors: 

1. Insufficient anatomical reduction because of 
inadequate equipment. 

2. Insufficient care of the wound followed by 
infection in open fractures. 

3. Numerous vain attempts at conservative 
treatment in fractures which are of such a nature 
that perfect anatomical and functional results can 
be obtained only by operative intervention. 

4. Lack of skill and experience in the technique 
of operative treatment of fractures. 

5. Tardy hospitalization of poorly set fractures, 
with consolidation in incorrect position and per- 
manent injury due to subsequent incorrect posi- 
tion of the adjacent joints. 

This latter fact receives too little attention, not 
only from the general practitioner but also from 
the surgeon in some cases. The fracture must not be 
looked upon as an isolated injury but the bone, 
the muscles, and the adjacent joints must be con- 
sidered as a functional and physiological unit. 

6. In injured patients psychological factors 
must also be held partially responsible for un- 
satisfactory results. There are cases in which the 
anatomical position is perfect but the patient 
develops compensation neurosis and the result is 
functional impairment of the condition. 

We will now describe briefly, on the basis of 
the extensive fracture material of the surgical 


clinic of the University of Freiburg (Germany) 
the methods by which we achieved the best results 
in operative treatment of fractures of the long 


tubular bones. Purposely very few figures will 
be given because statistics give little information 
concerning the ways and means by which good 
results are obtained in the individual case. Table 
II covers the fractures treated during a period of 
7 years. 


TABLE II 


Per cent 
100,00 
10.37 
2.54 
0.63 


Total number of fractures treated 
Treated in clinic (hospitalized) 
Operatively treated 

Bone plating 


It will be noted, therefore, that of 12,000 cases 
1,245, Or 10.37 per cent, were hospitalized. Of 
these 1,245 cases 306, or 24.58 per cent, i.e., 
approximately one-fourth, were treated by opera- 
tion. In this latter group there were 75 cases, 
or 24.51 per cent, in which plastic repair was done 
by means of bone plates. 

Let us also consider a few data concerning the 
frequency of fractures of the long tubular bones 
and their skeletal distribution. Table III shows 
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the distribution and frequency in a collection of 
9,160 fractures treated in the Freiburg clinic in 
the course of 6 years. 


TABLE III 


Per cent 
100.00 
9.79 
20.50 
5.§2 
12.00 


Cases 
9,160 


These figures show clearly the frequency with 
which fractures force the physician to be particu- 
larly exact in the matter of indications. The type 
of anesthesia, the time of operation, the operative 
technique, and the preliminary and after-treat- 
ment are all important factors in the individual 
indication. A brief review of each of these points 
is given in the following sections. 


NARCOSIS OR ANAESTHESIA IN OPERATIVE TREAT- 
MENT OF FRACTURES 


If the type and location of the fracture and the 
procedure to be used in treatment are such that 
the physician can manage without general anes- 
thesia, local anesthesia should be used. In ex- 
tensive interventions—bone plating for instance— 
in psychically unstable patients, general anvs- 
thesia should always be given. In fractures of the 
lower leg in which operative reduction is easily 
accomplished by approximating the fragments 
with a hook, local injection is sufficient. When 
wire is to be applied to fractures of the lower leg 
and of the thigh we frequently use lumbar anes- 
thesia. In cases in which the fractured bones lie 
close to the surface we occasionally inject novo- 
caine at the point of fracture, as recommended 
by Boehler. In the upper extremity one can some- 
times use Kulenkampfi’s plexus anesthesia. We 
have frequently used it with good results but in a 
few instances the results were unsatisfactory. 
Koenig urgently recommends cross-sectional an- 
esthesia, in which radial injection down to the 
bone is done at 4 or 5 places about a handbreadth 
above the region of operation, so that the novo- 
cain solution acts upon the periosteum, the 
muscles, and the skin. Infiltration must be done 
also along the line of incision. In operations 
which can be completed within a short time I 
have recently begun using intravenous Evipan 
anesthesia, especially in fractures of the lower 
leg; in some cases local anesthesia is combined 
with it. This combined method! has shown itself 
to be excellent. 


1Details about this combination of local and intravenous anesthesia 
in fractures are being published in Anesthesia and Analgesia 1935, 
March. 





520 SURGERY, GYNECOLOGY AND OBSTETRICS 


TIME OF OPERATION 


Another important factor in good operative 
treatment of fractures is the time at which opera- 
tion is performed. With the aid of examples let 
us'now study a few types of fracture, in some of 
which immediate operation is indicated, while in 
others, later operation is advisable. Of course we 
do not pretend to cover all possible types of 
fracture. 

Immediate operative intervention is indicated 
in only a few cases: 

1. In complicated, severely dislocated fractures 
of the lower leg. At the time of primary excision 
and wound treatment the misplaced ends of trans- 
verse fractures are approximated with a hook after 
conservative reduction has been found impossible. 

2. In simple or compound, badly dislocated 
transverse and spiral fractures of the lower leg in 
which correct position cannot be achieved by 
immediate closed reduction. 

3. In fractures of the forearm in which the dis- 
location of the 2 bones frequently cannot be cor- 
rected by closed reduction. Here it is often a 
matter of transverse fracture of the shaft, in 
which reduction may readily be accomplished by 
simple approximation. 

4. In fractures whose dislocated fragments in- 
duce injury to nerves or vessels. In such cases 
operation sometimes shows the nerve riding upon 
the pointed fragment. 

5. In joint fractures. 

6. In cases with large fracture hematomata 
which may induce severe compression of vessels 
and nerves (ischemia). This is known to occur 
in fractures of the elbow. Immediate relief 
should be given by splitting of the fascia, drain- 
age of the hematoma, correction (with wire suture 
if necessary), etc. 

In other words, the above types of fracture are 
those in which operative treatment should be 
given immediately. They are fractures lying 
superficially in which either conservative reduc- 
tion is not possible or the associated skin injury 
demands operative treatment even though other 
soft parts are not particularly injured; and finally 
this group includes fractures in which the asso- 
ciated injuries are such as not to permit delay in 
treatment of the fracture until the most conven- 
ient time. 

In all other cases we usually look upon the 
second week as the optimal time for operative 
treatment of the fracture. Koenig, Lambotte, 
Rehn and others are of the same opinion and 
operate about the beginning or the middle of the 
second week. Lexer designates the fourth and 
fifth as well as the second week as favorable. He 


bases his opinion upon his investigation which 
showed that fracture hyperemia is most highly 
developed during this period. Doubtless the 
choice of time for operation is dependent upon 
the physiopathological processes which occur in 
connection with the fracture trauma. Along with 
the degenerative changes in bone, lacerated peri- 
osteum, and damaged muscles, which occur im- 
mediately after injury, there soon appear regener- 
ative processes of which the surgeon makes use. 
In this connection the physiological response of 
the muscles plays a part which often is over- 
looked. The physiological balance of the muscle 
tone between flexors and extensors is a necessary 
factor in the healing of fractures. This is achieved 
only by firm fixation of the broken bone in good 
position. Immediately after fracture the muscles 
involved are in a state of subnormal excitability, 
which persists for about 8 days and is designated 
as a sort of “muscular stupor” (Rehn). Then from 
the eighth to about the thirtieth day after fracture 
there is a state of “intermittent tetanic hyper- 
excitability of the muscle.” The correlation be- 
tween the fracture and the muscle is of outstand- 
ing physiopathological importance. This muscular 
activity is necessary in all of those places where 
the callus must be furnished by the periosteum 
alone; i.e., in the diaphysis. It is encouraged by 
absolute rest of the injured member and extension 
according to physiological condition. Insufficient 
rest and too great a degree of extension prevent 
physiological activity of the muscles (electric 
action currents) and so defer callus formation. 
This retards healing of the fracture or prevents 
it entirely. 

The large number of pseudarthroses or non- 
united fractures observed during the last few 
years is due partly to the fact that the fractures 
were not fixed firmly enough and were not left in 
the plaster long enough, or to the use of too great 
extension. INDICATIONS 

It is erroneous to suppose that operative treat- 
ment of fracture is permissible only after long use 
of conservative measures has proved useless. By 
postponement of necessary operative correction 
conditions may be created which impair the 
operative result or even make a perfect result im- 
possible. We must see to it that operative treat- 
ment is given at a timely period in all cases. 
Operation should be done before the regenerative 
capacity of the fractured bone is exhausted and 
before retraction, contracture, atrophy of the 
muscles, and contractions of the capsule and liga- 
ments of the adjacent joints have induced perma- 
nent injury. 
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. 1. Spiral fracture of the lower leg with severe dis- 
on and interposition of musculature. When conserva- 
aeasures failed operative reduction and suture with 
bands was done according to the method of Parham- 


Fortunately, these views are gaining more and 
more ground, although even today there is still 
not complete agreement among the various au- 
thors. The statistics given above show that in 


our clinic 2.54 per cent of all fractures are treated 
by operative procedure. Magnus performed oper- 
ation in 3 per cent of his cases, and the Goettingen 


clinic (Stich) in 2.8 per cent of all fracture cases. 
These figures come from 3 clinics with extensive 
bone material. One is probably justified, there- 
fore, in saying that approximately 3 per cent of all 
fractures must receive operative treatment. But 
if we consider the number of hospitalized cases 
we have a much higher percentage of operations, 
ie., 24.58 per cent, or practically one-fourth of 
the fractures. 

Generally speaking operative treatment of frac- 
tures is indicated (1) when perfect anatomical 
reduction cannot be accomplished, (2) when 
closed fixation of the fragments is impossible, and 
(3) when consolidation fails to occur. 

We will now discuss these indications as they 
apply to individual cases and on the basis of our 
experience describe the effective operative treat- 
ment. 

OPERATION IS INDICATED 

1. When conservative measures have failed in 
spite of the use of all technical devices such as 
fracture table, countertraction, wire extension, 
etc. Numerous manipulations repeated at short 
intervals, contusions, and traction on the soft 
parts injured by the fracture enlarge the hema- 
tomata and disturb the physiological repair of the 


OF LONG 


TUBULAR BONES 


Fig. 2, left. Oblique fracture of the thigh with severe 
dislocation and impalement of the soft parts. When con- 
servative measures failed operative reduction was done. 

Fig. 3. An ideal anatomical result was obtained by 
wiring. 


tissues. This increases the danger of slight or late 
callus formation and of subsequent pseudar- 
throses. 

2. In fractures in which muscle interposed in 
the fracture makes conservative reduction im- 
possible from the beginning. 


Fig. 4. Fig. 5 Fig. 6. 


Fig. 4. 14 year old boy; osteitis fibrosa generalisata (v. 
Recklinghausen’s disease) in the upper and lower end of the 
right femur and in the upper end of the left femur. 

Fig. 5. Spontaneous spiral fracture of the right femur. 

Fig. 6. Operative reduction and fixation of the frag 
ments by metal splint fastened laterally to the bone with 
4 wires. In spite of the pathological change in the bone the 
picture shows adequate callus formation. Splint and wires 
are firmly embedded and healed over. Condition 3 months 
after operation. 
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Fig. 7. Fig. 8. Fig. 9. 


Fig. 7. Transverse fracture of the thigh in a man, aged 
25 years. Attempt at reduction by means of extension, 
plaster cast, and wire traction was unsuccessful. The frag- 
ments were angulated due to muscular traction and inter- 
position of soft parts. There was weakness of the callus 
with danger of pseudarthrosis. 

Fig. 8. For this reason the fracture was exposed and 
splinted with a plate of bone from the tibia. Excessive 
proliferation of the callus on the medial side of the shaft. 

Fig. 9. Fracture after 8 months. It is in good position 
and well healed. The transplanted bone is firmly fused with 
femur. The marked callus proliferation has receded. 


3. In cases of interposition of tendons, for 
instance the long biceps tendon, which in some 
instances constitutes an absolute hindrance to 
closed reduction. 


Fig. 12. Fig. 13. Fig. 14. 

Fig. 12. Severe double fracture of the shaft and neck of 
the humerus. Conservative reduction failed. 

Fig. 13. Condition 6 years after operative treatment. 
Splinting of the shaft fracture with autoplastic plate of 
bone from the tibia. The fracture is firm, the transplanted 
bone and the wires have healed over without reaction. 

Fig. 14. The head of the humerus, which was broken oft 
completely, was wedged into position by open operation. 
It is firmly healed and there is perfect function. 


Fig. 10, above. Man, aged 65. Spiral fracture of the 
humerus with complete separation of a large fragment of 
bone. Closed reduction unsuccessful because of interposi- 
tion of muscles. 

Fig. 11. Condition 7 weeks after operative treatment 
The fragments were held in position by wiring. 


4. When there is injury to a nerve or a vessel 
due to impalement upon a sharp fragment whose 
immediate closed reduction could not be accom- 
plished. 

5. In cases of transversely placed or interposed 
fragments of bone which must either be removed 
or replaced in their anatomically correct position. 
In fractures of the lower leg the fibula may con- 
stitute a hindrance to reduction. If the fragments 


Fig. 15. Fig. 16. Fig. 17. 

Fig. 15. Longitudinal fracture of the lower end of the 
humerus with penetration of the elbow joint. 

Fig. 16. Angulation and dorsal displacement of lo ver 
fragment. 

Fig. 17. Ideal anatomical reposition was obtaine: 
small dorsal incision and wiring. 
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Fig. 18. Fig. 19. 

Fi.. 18. Comminuted fracture of the elbow in a man, 
aged ;o years; numerous fragments of the olecranon and 
the. 2a with dislocation of the head of the radius. 

Fi 19. Operative exposure by dorsal incision in the 
fore.’ m, opening of the joint, and wire suture through the 
olecy non. Fixation of the fragments of the ulna with 2 
later! metal splints. 


of the tibia cannot be reduced and placed one upon 
the other because of interference from the fibula, 
a picce of the latter must be resected. 

. In cases of transverse fractures of the upper 
arm and thigh, in cases in which perfect position 


cannot be achieved by extension with Kirschner’s 


wire or leucoplast, etc. In this group should be 
placed also the oblique fractures and spiral frac- 
tures of the femur, whose reduction is rendered 
difficult bythe thick masses of muscle of the 
thigh.J As a general thing one attempts to obtain 


Fig. 22. 


Fig. 22. 
placement. 
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Fig. 20. Fig. 21. 


Fig. 20. Amount of consolidation of the fracture at end 
of 4 weeks. 

Fig. 21. Condition 10 weeks after operation. The frac 
ture is firm, the individual fragments have grown together, 
and the position of the joint is perfect. The buried splints 
were removed later. 


reduction with traction more frequently in the 
upper arm than in the thigh because the danger of 
operative injury is doubtless greater (injuries to 
the radial and the axillary nerves, atrophy of the 
deltoid muscle, etc.). 

7. In fractures of the forearm. The relative 
frequency of inadequate consolidation in these 
fractures is well known. In this group pseudar- 
throses are most readily avoided by exact oper- 
ative reduction, if conservative measures do not 
succeed. 


Fig. 23. 


Fracture of the radius with separation of the epiphysis and dorsal dis 


Fig. 23. Small dorsal incision over the wrist joint, return of the epiphysis to posi 


tion and fixation with wire suture. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 24, left. 9 year old child: oblique subcapital frac- 
ture of the neck of the humerus. 

Fig. 25. Operative exposure, fixation of the fragments 
with laterally placed metal splint firmly fastened with 2 
wires. Distinct callus formation. The fracture is firm at 
end of 6 weeks. 


8. In cases of delayed callus formation due to 
laceration of the periosteum or inadequate vas- 
cular supply as a result of laceration of the 
nutritive artery. In these cases operative fresh- 
ening of the fractured ends may produce the 
desired results. 

g. In pseudarthroses (non-united fractures). 
Here operative intervention is the only therapy 
which can produce results. 

TECHNIQUE 

Asa matter of principle we operate upon fractures 
without the use of a tourniquet in order to avoid 
secondary hyperemia and hematomata; we prefer 
exact hemostasis in the tissues. Rapid incision 
through skin, fascia, muscle, and periosteum is the 
most sparing to the tissue. Large incisions are neces- 
sary for the most careful exposure of the bone. 
In the thigh we prefer to place the incision on the 
lateral side at the anterior border of the musculus 


Fig. 26 Fig. 27. 


Fig. 26. 10 year old boy; transverse subcapital fracture 
of the humerus 

Fig. 27. Two metal splints are fastened with 3 wires over 
the site of the fracture. Because of the shortness of the 
proximal fragment simple wiring of the fracture would not 


tensor fascia lata; in the lower leg we use a lo igi- 
tudinal incision a fingerbreadth lateral to the 
anterior border of the tibia. In the upper irm 
we use either Langenbeck’s resection incisio: or 
the Dollinger incision at the medial border oi the 
deltoid muscle. Longitudinal incisions through 
the deltoid muscle may lead to atrophy and motor 
disturbances and should therefore be avoiled, 
The soft parts are not held aside with sharp 
hooks but with blunt retractors. Care should be 
taken not to separate the periosteum from the 
muscle because this might result in nutritional 
disturbance to the periosteum and subsequent 
weakness of the callus. 

In the following we shall give a few cases which 
we operated upon in our clinic. Technique, 
indications, and results are shown more distinctly 
by a few examples than by statistical tables. 

Among the fractures of the lower leg we have 
(Fig. 1), a spiral fracture of the tibia with severe 
dislocation, together with impalement and inter- 
position of the muscles. Conservative measures 
were unsuccessful. Therefore two small metal 
bands were applied according to Parham-Putti 
technique. The condition before and after opera- 
tion is shown in the picture. 

In many similar cases we have obtained fixation 
of the fragments by simply winding two wires 
about them. 

In fracture of the thigh we use different meth- 
ods according to the individual case. In spiral 
and oblique fractures retention and fixation of the 
fragments can be obtained by wire suture applied 
after reduction to anatomical position (Figs. 2 
and 3). If setting fails because of slipping of the 
fragments we must consider using splints of 
either autogenous or foreign material. As a gen- 
eral thing we do not approve of drilling through 
the bone and applying numerous screws, as some 
surgeons recommend. According to our opinion 


L 


Fig. 28. 
have held, consequently three canals were drilled into he 
bone and the wires were passed through them. 
Figs. 27 and 28 show the position of the metal spl! 1ts 


and the position of the fracture from the front and fi »m 
the side. 
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Fig. 20. 


F . 29. Patient was a girl 13 years old, who suffered a 
sup: condylar fracture of the humerus with severe dis- 
plac nent and interposition of the soft parts. Large hema- 
ton Conservative measures unsuccessful in effecting a 
sati actory union. 


dri) ng through the cortex in a number of places 
anc on both sides of the bones injures even the 
nor nal bone, and this injury would be all the 
more marked in a bone which has suffered a recent 
fraciure and is in the process of destruction and 
regeneration. Therefore, in lateral splinting, we 
app'y a new narrow perforated splint of stainless 
stec! and fix it in position with 2 or 3 wires, much 
the same as in simple wrapping with wire. You 
see a result of this treatment in Figure 6. This 
picture is of interest also because it shows a gen- 


eralized osteitis fibrosa (Fig. 4). You will see a 
number of foci in the right and left thighs. This 
same case showed fibrous bone foci in both upper 
extremities also. This 14 year old boy suffered a 
spontaneous fracture which you see in Figure 5. 


Fig. 30. 
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Fig. 31. 

Fig. 30. Lateral dorsal incision over the elbow joint, cor- 
rect reduction of the greatly displaced fragments, fixation 
by application of metal splint firmly attached by wiring. 

Fig. 31. Removal of the splint and wire after 2'% months. 
Very good anatomical position. 


In this case, as shown in Figure 6, operative re- 
duction of the fragments was done; fixation was 
accomplished by metal splint with wire sutures. 
The case is worthy of note because it shows that 
even bone with pathological changes healed with- 
out reaction over the stainless steel splint which 
we used. We examined the boy half a year later. 
The fracture was firm and the foreign body was 
healed over with such complete absence of re- 
action that we decided not to remove it. 

The metal splint technique just mentioned is 
especially successful in youthful patients with 
transverse shaft fractures which cannot be treated 
successfully with conservative extension therapy. 
In vigorous individuals, however, even this splint- 
ing may be too weak for the strong musculature 


Fig. 32, left, above. Complete extension in pronation. 
Fig. 33, left, below. Normal extension in supination. 
Fig. 34, right. Normal flexion. 
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Fig. 35. Fig. 36. Fig. 37. 

Fig. 35. Transverse fracture of the thigh with inter- 
position of musculature and soft parts in an 8 year old boy. 
Attempts at conservative reduction failed. 

Fig. 36. Operative exposure of the fracture, attachment 
of a splint of bone from the tibia and fixation with 4 wires. 
Condition 6 weeks after operation, excessive callus for- 
mation; the plate is partly healed over at the upper end. 

Fig. 37. Lateral picture; perfect anatomical position, 
large callus at the medial side of the shaft. 
of the thigh. In such cases we prefer the stronger 
splinting by free autoplastic transplantation of 
bone taken from the tibia. This method was 
developed by Lexer. In our series of 12,000 frac- 
tures we have used it 75 times in the course of 7 
years. It is important that the bone splint be of 
sufficient length and thickness and be fixed with 
absolute firmness to the fragments with wire. 
Figures 7, 8, and 9 show clearly the result of such 
operative repair in the thigh. The method can be 
used with excellent success in severely dislocated 
transverse fractures and especially in non-united 
fractures (pseudarthroses). Even though, in begin- 
ning pseudarthroses, freshening and drilling of 
the fragments (a method originally devised by 
Dieffenbach and recently revived by Beck) pro- 
duces the desired effect, there are still numerous 
cases which will respond only to the bone splint- 
ing method just described. Absolute immobiliz- 
ation for 10 to 12 weeks is indispensable in these 
cases. Of course the foreign body must be allowed 
to remain longer in these cases because it fixes 
the bone splint. In most cases the wires become 
firmly embedded in the splint and in the parent 
tissue and heal over, so that their removal is not 
necessary. 

A further case showing the indication for wire 
suture in comminuted fracture is illustrated in 
Figures ro and 11. A man, aged 65, suffered 
severe trauma resulting in spiral fracture with 
separation of a fragment of bone. The fracture 
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Fig. 38. Shows the condition of the bone after 8 months. 
Very good anatomical position of the femur, the fracture is 
firm, the plate of bone and the wires have healed over with- 
out reaction. 


was sutured with wire and showed ideal position 
of the fragments 7 weeks later. 

This is the case of a girl, aged 21, who suffered 
a severe comminuted fracture of the upper arm 
(Fig. 12). There was a fracture in the middle of 
the shaft and another splintering comminuted 
fracture at the surgical neck of the humerus. 
Here neither extension nor other reduction ma- 
neuvers could produce good results. We therefore 
used an autoplastic bone splint for the fracture 
of the shaft and impaction for the subcapital 
fracture of the humerus. The two control pic- 
tures (Figs. 13 and 14) show the anatomically 
perfect result after 6 years: The fractures are 
firm, the bone splint and the wire healed over 
without reaction, and clinically there are no 
essential functional limitations. 

The next case (Figs. 15 and 16) shows a longi 
tudinal fracture of the lower end of the humerus 
involving the elbow joint. If such a joint fracti 
is not reduced to perfect anatomical position, i 
induces secondary arthritis deformans. For t 
reason operative reduction of the fracture v 
done. By means of a dorsal incision ideal posit 
of the fracture and of the joint was obtained w 
only one wire suture. (Fig. 17—after operation 
plaster.) 

In the next case (Fig. 18) we have a sever: y 
comminuted fracture of the elbow joint. If st 
a case is treated by conservative measures thi 
will be stiffness of the joint. Here the shatter 
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Fig. 30. 
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Fig. 40. 
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Fig. 41. 


Fig. 39. Normal extension 8 months after operation. 


Fig. 40. 
Fig. 41. 


elb. w joint and the upper end of the forearm were 
opened by dorsal incision and the fragments re- 
duced to the best possible anatomical position 
with the aid of 2 metal splints and wire sutures 
(Fi. 19 immediately after operation, Fig. 20, 4 
wecks after operation; Fig. 21, 10 weeks after 
operation). The pictures show that the fragments 


became joined and are fixed in perfect anatomical 
position. The buried metal splints were later 
removed. The motility of the joint amounted to 
60 per cent of the normal. 

Figure 22 shows a fracture of the radius in 
which the entire epiphysis was split off and dis- 
located dorsalward. If such a case is treated 
conservatively the wrist becomes stiff. Through 
a small incision one can bring the epiphysis back 
to the shaft of the radius and fix it there with a 
single wire suture. The perfect anatomical result 
is shown in Figure 23. Clinically the wrist 
showed normal function. 

Bone fractures in children usually should re- 
ceive conservative treatment, but there are cases 
in which even children’s fractures justify or even 
demand operative therapy. During the last few 
years open reduction has been necessitated in 
many instances by the increasingly frequent seri- 
ous traffic accidents which cause severe types of 
fracture, such as formerly were hardly known. 
Mastery of the operative technique of fracture 
treatment makes it easier for the surgeon to make 
up his mind to operate even in youthful patients 
when conservative measures fail. 


Flexure of the knee joint after operation. 
Efficient functioning of the joints of the fractured lower extremity. 


Figure 24 illustrates a transverse subcapital 
fracture of the humerus in a g year old boy. Here 
even the type of fracture shows that neither con- 
servative treatment nor simple wrapping with 
wire could have achieved firm fixation of the frac- 
ture. For this reason (Fig. 25) a metal splint was 
sutured upon the fracture and fastened with 2 
wires. Anatomical position and function of the 
humerus were perfect. 

In a similar case of subcapital fracture of the 
humerus in a to year old boy a variation of this 
technique was used. Three canals were drilled 
through the fragments and 2 metal splints were 
wired in place, one to either side of the humerus 
(Figs. 27 and 28). Fixation of the metal splints 
by means of drilled canals is necessary only in 
cases like this because if the wire were merely 
passed around the bone without a drilled canal 
the wire would slip off because of the shortness 
the of proximal fragment. 

Supracondylar fractures of the elbow cannot 
always be reduced perfectly by conservative meas- 
ures. If closed reduction fails, as in the case of 
this 13 year old girl (Fig. 29), the fracture must 
be exposed and operative correction must be per- 
formed. In this case there was separation of the 
entire joint surface of the lower end of the humer- 
us; it was attached to the shaft of the humerus by 
means of a metal splint and 3 wire sutures, as you 
see in Figure 30. After to weeks the splint and 
wire suture were removed. Figure 31 shows a per- 
fect anatomical reconstruction of the elbow joint, 
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and Figures 32, 33, and 34 show the ideal func- 
tional result (complete extension, complete pro- 
nation and supination, and maximal flexion). 

Fractures of the femur in children, especially 
transverse fractures, may likewise fail to respond 
to conservative treatment as is so often the case 
in adults. In a series of 90 fractures of the femur 
in children which I reported in a recent article, 
there were 8 cases in which we were forced to use 
bone plating in spite of the youth of the patients; 
all were transverse fractures of the femur. Fig- 
ure 35 shows the transverse fracture in an 8 year 
old boy. Figures 36 and 37 show the condition 
6 weeks after operation with bone plate wired over 
the fracture. You see the end-result after 8 
months in the next picture (Fig. 38). Bone plate 
and wires have healed over without reaction and 
the anatomical position may be designated as 
ideal. The normal functions of the thigh and of 
the joints are shown in the next pictures (Figs. 
39, 40, and 41). 

Of interest in all of these cases is the formation 
and resorption of the callus. As a general thing 
we may say that the poorer the position of the 
fracture the more callus is necessary for rebuilding 
the normal structure of the bone, and the better 
the position the less callus is needed. 

As you will gather from the facts just given, 
we may say that the results of the operative treat- 
ment of fracture are good. On the basis of my 
observations in 12,000 fractures in the course of 


the last 7 years, and with the aid of various 
examples, I have given the indications for and the 
technique of operative treatment. 

It is not our intention to minimize the im- 
portance of conservative treatment of fractures 


in emphasizing operative therapy. It produces 
equally good results within its realm of indica- 
tions. But the difficulty lies in the exact defini- 
tion of the limits of operative and non-operative 
methods. Only experience with a large number 
of cases can teach us when it is permissible to use 
the conservative method and when the operative 
method must be used. Neither of them is in 
itself the method of choice. 

In art there are various styles; in surgery there 
are various methods. Both have an analogous 
purpose—the creation of a work of art. Neither 
style nor method in itself is good or bad. The 


intuition and technique of the artist will create 
a masterpiece with any style, whether classi al, 
baroque, or modern. With a correct grasp of 
the method which is indicated in the individ ual 
case and complete mastery of its technique ‘he 
surgeon will be able to create a masterpiece vw ith 
conservative as well as with operative measu’es. 
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FRACTURE OF THE (NAVICULAR) CARPAL SCAPHOID' 


JOSEPH H. BURNETT, M.D., F.A.C.S., Boston, MassAcuusETTS 


apt to be very crippling to the individual 

unfortunate enough to have sustained one, 
hav up to comparatively recent times received 
ver. little attention from general practitioners, 
X-r y men, and surgeons alike. Many of these 
wri ts are treated either by the patient or by the 
doc or without an X-ray, erroneously, as sprains, 
unt too late to be given the proper treatment. 
Th writer believes that these cases are worthy 
of : ore consideration and brings to the attention 
of i ose interested in this work a method of treat- 
me) . that is apparently working out well, with a 
vie to stimulating others to use it. 


Byer ta of the carpal scaphoids, while 


SYMPTOMS 


‘| ais is one condition that “runs true to form” 
ina: much as most of the cases have almost iden- 
tica complaints. Chief and foremost is pain at the 
site of fracture, disability and pain on pushing, 
limitation of dorsal flexion, local tenderness, and 
am.rked weakness of the wrist as a whole. Occa- 
sionally there is a poor grip but this is usually the 
exception. 

PROGNOSIS 

From a clinical standpoint the unrecognized or 
tardily recognized fracture offers a progressively 
poorer prognosis in direct ratio to the length of 
time since fracture. Many, in fact most of these 
cases, are seen in the younger age groups and are 
most crippling, far more so than the average 
Colles’ fracture poorly treated or untreated. A 
group of 37 cases reported by the writer in 1929 
from the Out-Patient Department at the Boston 
City Hospital showed over 60 per cent to be 30 
years of age or less. If bone absorption, cavity 
formation, and local irritation with new bone for- 
mation have started, it may be possible to check 
this by operating upon the scaphoid, i.e., either 
removing part or all of it or by the grafting opera- 
tion. It has been clearly shown by experience that 
the removal of the scaphoid has not produced a 
satisfactory result in all cases, hence the resort to 
the graft. The cases with old fractures, however, 
offer a poor prognosis. These old cases are often 
crippling, many of them giving a practically stiff 
wrist with chronic weakness and pain. In all fair- 
ness I think it can be said that in some of the 
recent cases good results occur with or without 
treatment and that in some of them progress is 
poor regardless of the treatment. In many recent 


cases a very fine fissure fracture is often over- 
looked by physicians unfamiliar with them, and 
if not treated a heavy line of absorption is evi- 
dent within a very few months. The following 
case shows this condition plainly. 

CasE 1. T. C., aged 34 years, laborer, injured his wrist 
May 20, 1932, lifting a roll of paper. Roentgen films showed 
a fissure fracture and the patient was treated with anterior 
and posterior splints for 4 to 5 weeks with baking and 
massage. He was out of work practically 4 months. In 
July, 1933, he was re-examined because of the condition 
of his wrist, namely, pain, weakness, inability to push or 
to flex wrist dorsally. The film taken at that time showed 
marked absorption almost to the extent of cavity forma- 
tion. Operation was advised, but the patient was unable 
to make up his mind 


Recent fractures seen early and properly treated 
do rather well as a rule. These cases, properly 
treated, showing a poor result at the end of 3 to 4 
months or more, should be operated upon at that 
time inasmuch as they will get progressively worse. 
In complicated cases with separation of the frag- 
ments, early removal should give a favorable 
result. 

TREATMENT 

Recent cases in good position are best treated 
by immobilization and rest, with the hope that 
bony union will occur. There is considerable dif- 
ference of opinion as to just how the hand should 


Fig. 1, left. T. C., May 20, 1932. Fissure fracture of 
scaphoid. 

Fig. 2. Same patient, July, 1933, showing line of absorp- 
tion with question of cavity formation. 


1Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
Boston, October 16, 19034 
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Fig. 3. N. 
1932. 


Y., December 10, 1932, and December 20, 


be held at this time, many using the cock-up posi- 
tion and many others using the reverse, i.e., slight 
volar flexion with radial flexion. Many years ago 
while working with Dr. Cotton and Dr. Berlin, 
this phase was studied at length and the conclu- 
sion arrived at that the cock-up was preferable, 
this being particularly desirable in the event of 
stiffness of the wrist, the position of choice for an 
ankylosed wrist being in extension. Dr. David 


Berlin working on the cadaver has shown that the 
cock-up position gives better apposition. In put- 
ting these cases at rest the plaster-of-paris cast is 


used instead of the ordinary cock-up splint. This 
fixes the wrist, does not require adjustment when 
properly applied and insures the patient of a con- 
tinuance of the treatment. Many times with the 
cock-up splint these patients give up the treat- 
ment at the end of 2 to 3 weeks and are never seen 
again. 

Immobilization regardless of how obtained 
should be maintained for at least 6 weeks, followed 
by baking and massage for a few weeks. Too 
much emphasis cannot be placed on the need of 
6 weeks’ immobilization, less time, in my opinion, 
being entirely inadequate. This is necessary to 
allow restoration of the blood supply and the heal- 
ing of torn ligaments. The cast is applied in the 
cock-up position with slight radial flexion to in- 
clude the palm of the hand and the base of the 
thumb, but does not limit the motion of the fin- 
gers. Following the removal of the cast a straight 
splint can be applied for a few days or a flannel 
bandage applied and motion started at once. 
Most of these cases seen within the 48 hours 
following trauma will do well under this routine. 
The mistake most people make is to shorten the 
period of absolute rest. 


Fig. 4, left. Same patient, February, 1933. 
Fig. 5. Same patient, September 2, 1933. 


Cases with marked separation or comminution 
of fragments should be operated on at once re- 
moving part or all of the bone. 

The third group of cases now comes up for con- 
sideration and they represent the crippling ones 
that have had months of trial with the resultant 
pain and weakness so often seen. This group rep- 
resents the cases treated or otherwise, and they 
are usually untreated or poorly treated, that have 
gone on to mal-union, cavity formation, bone for- 
mation along the radial styloid, to a definitely 
poor result. Men engaged in the heavy occupa- 
tions requiring the use of the wrist continually are 
practically totally disabled. Some time ago many 
of the industrial surgeons were consulted for their 
opinions regarding the end-results of removing 
part or all of the scaphoid. While some favored 
total removal and others partial, all agreed that 
the results were not too good and advised leav- 
ing the wrist alone if possible. 

Dr. John Adams of Boston, so far as I know, 
was the first one to resort to the graft operation 
for these cases. It was thought at first that this 
produced bony union; but time has proved that 
the union is fibrous in many cases. However, clin- 
ically this operation gives a good result in the few 
cases tried and should be used more extensive 
The remarkable thing about it is that the patie: 
are satisfied and feel entirely relieved from thi 
previous symptoms. In performing this ope 
tion, I have grafted a piece of the tibia; oth: rs 
make use of the radius on the same arm. So 
men believe in the bone peg instead of the gra 
The peg operation is much easier, but I think tl 
it does not stabilize the parts so well as the gr: 
Following the operation, the wrist is put up 
plaster as above, i.e., dorsal flexion with slig 
radial flexion. This is kept on for 6 weeks, to 
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followed by a straight splint for 10 days, mean- 
while instituting baking and massage. 


e 2. N. Y., student, aged 17 years, injured his wrist 
ember, 1930, and injured it again recently. Decem- 
)32, graft operation was done, plaster cast was worn 
s, anterior splint 10 days. This boy also had an un- 
fracture of the styloid of the ulnar. Figure 3 shows 
»efore and immediately after operation. Figure 4 
wrist 2 months later. Figure 5 shows wrist 9 months 
From an X-ray point of view this case appeared to 
shov bony union. Clinically the boy is extremely happy 
over ‘he result. 


A first the X-ray films of these cases show what 
app ars to be bony union, but as a rule this bony 
uni 1 changes to one of fibrous union at the end 
of s me months, judging from experience with a 
few cases. Case 2, however, at the end of 9 
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months shows what appears to be straight bony 
union. 
SUMMARY 

Results in the cases reported to date are much 
more satisfactory than those operated on by any 
other method. They require more time for con- 
valescence but the anatomy is undisturbed and 
the patients themselves feel very much satisfied. 
They are entirely relieved of their symptoms. Be- 
lieving that the usual procedure of removing part 
or all of the scaphoid has not given sufficiently 
satisfactory results to warrant its routine contin- 
uance, another operation is brought to the atten- 
tion of those working in this field. I believe that 
this graft operation is easily performed, does not 
change the anatomy of the wrist, and does give 
excellent results. 
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iractures of the jaw bones included in this 
symposium on fractures in general, because 
there has been a tendency on the part of the sur- 
geon to underrate their importance or to set them 


| is indeed gratifying to have the subject of 


apart as lying exclusively in the field of the 
specialist. 

The surgeon is being confronted with cases of 
serious injury of the facial bones more and more 
frequently owing to automobile accidents, and 
the proper management of such cases demands his 
earnest consideration. He is often unfamiliar 
with comparatively simple methods of fixation 
for fractures of the facial bones, consequently he 
is likely to pay more attention to repair of the 
overlying soft tissues, leaving the fractures with- 
out early reduction, and thus allowing secondary 
deformity to result. These facial injuries are fre- 
quently associated with shock, concussion, frac- 
ture of the skull, or intracranial hemorrhage, and 
it is quite natural that emphasis on the more 
urgent complication should at times cause the 
facial injury to be more or less disregarded. Con- 
sideration for the life of the patient should of 
course be uppermost, but this should not prevent 
some attention to the facial injury at an early date 
in most cases. Early reduction and fixation are 
of the utmost importance here just as in fractures 
of other bones, since delayed reduction may result 
in malunion causing interference with function 


and visible disfigurement. Delayed reduction also 
increases the tendency to infection because these 
fractures of the jaw bones are generally compound 
into the mouth. In fracture accompanied by 
extensive wound of the overlying soft tissues, re- 
duction of the fracture should be brought about 
first, and the soft tissue wound closed afterward. 
Where the reverse procedure has been followed 
later reduction of the collapsed bone fragments 
may be difficult or impossible. 

In reduction and fixation of fractures of the 
jaw bones the principle to be borne in mind is 
restoration of the original occlusion of the upper 
and lower teeth. Many surgeons, following ac- 
cepted textbook teachings and unfamiliar with 
really efficient and simple methods which utilize 
the teeth as points of fixation, attempt to bring 
about the desired result by application of a Barton 
or other bandage. No amount of pressure with 
a bandage on the chin will fix a fracture of the 
mandible when there is any tendency to displace- 
ment, and if there is no displacement no fixation 
at all is necessary. It would be just as logical to 
attempt fixation of a fracture of both bones of 
the forearm with a bandage alone. Sometimes 
the surgeon is tempted to try direct wiring or 
plating of bone fragments. This should never be 
attempted in recent fractures which communicate 
with the mouth, since it only serves to add to the 
infection and never gives sufficient fixation. 


'Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
Boston, October 16, 1934. 
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(¢) 
Fig. 1. Eyelet method of fixation of fracture of the 
mandible. a, Eyelet wire; b, eyelet wire inserted between 
premolar teeth; c, eyelet wire passed around teeth, ends 


Simplified methods of fixation of jaw fractures 
are available which can be applied by anyone who 
is willing to devote a little time to mastering the 
technique, and which will take care of the great 
majority of cases without special dental technical 
skill or laboratory procedures. On every hospital 
staff someone should be designated who is trained 
in the use of these methods, whether he be the 
general surgeon, the otolaryngologist, or the 
dental surgeon. The appliances should be avail- 
able for application to a given case without delay. 

Fractures of the jaws are divided into two 
groups: (1) fractures of the mandible, (2) frac- 
tures of the maxilla. Frequently associated with 
these are fractures of the malar and nasal bones. 
They may exist separately or together, and may be 
complicated by injury to the overlying soft tis- 
sues. Time does not permit a consideration of all 
features of these fractures, but limits us chiefly to 
the problems of fixation. 

Fractures of the mandible. In go per cent of 
fractures of the mandible, no matter where situ- 
ated, adequate fixation can be obtained by fasten- 
ing the lower to the upper teeth by wire ligatures, 
according to the principle of Gilmer. The other 
Io per cent may require more elaborate pro- 





(a) (@) 


Fig. 2. a, Arch-wire method used when teeth are not 
suitable for eyelet attachments; b, detail of attachment of 
arch-wire to teeth. 


ready to be twisted; d, connecting wires passed through 
eyelets; e, teeth fastened in occlusion by twisting ends of 
connecting wires. 


cedures. The method simply consists in fastening 
6-inch strands of 24 gauge brass wire, with an 
eyelet made in the middle of each strand, around 
the necks of the premolars on both sides of the 
upper and lower jaws, the upper first incisors and 
the lower 4 incisors, and joining these 3 pairs of 
eyelet wires with 3 single wires passed through 
the eyelets, twisting the ends together after the 
teeth have been brought into proper occlusion 
(Fig. 1). If the teeth usually employed for wiring 
are absent, diseased or otherwise unsuitable as 
attachments, then other teeth are used, the aim 
being to have 3 pairs of eyelet attachments. Oc- 
casionally, where the teeth are not sufficient in 
number and stability for direct application of 
the eyelet wires, we employ a plain heavy German 
silver half round wire arch attached to the labial 
aspects of the teeth with wire ligatures (Fig. 2). 
The teeth usually have to be wired together for 
4 to 6 weeks to obtain union of the fracture. The 
patient must be kept on liquid diet fed through 
a tube. There is usually little difficulty about 
this, the liquid passing easily through spaces be- 
tween the teeth or around back of the last molars. 
It is never necessary to extract a tooth to provide 


Fig. 3. Displacement in complete bilateral fracture >f 
maxilla. 
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Fig. 4. a, left figure, Heavy arch bar secured to teeth with wire ligatures for 
treatment of fracture of upper jaw; b, attachment of apparatus on upper teeth to 
plaster head cap, holding upper jaw against base of skull. 


sp ce for feeding. There are certain complicated 
ty es of fracture of the mandible requiring special 
m thods of fixation. For information on these 
thods special works on the subject should be 
co \sulted. 
‘vactures of the maxilla are much less common 
hin those of the mandible. They are often 


sociated with extensive head injuries, fracture 
of the skull, cerebral concussion, etc. There are 
no powerful muscles attached to the maxilla, 
consequently displacement of fragments is usually 
due to the direction of the traumatizing force, 
though sometimes to gravity. Fractures of the 


maxilla may be unilateral or bilateral. 

Unilateral fracture is usually caused by direct 
force coming from in front or from one side. 
There is a split in or near the median line of the 
hard palate and on the labial aspect the fracture 
line extends horizontally or obliquely backward 
above the level of the teeth. There are symptoms 
of contusion of the face and the entire maxillary 
dental arch on the side of injury is usually de- 
pressed. By gentle manipulation, mobility of the 
fragment can be demonstrated. Many cases can 
be successfully treated by pushing the fragment 
back in place until the teeth are in occlusion and 
then wiring the teeth of the sound side of the 
maxilla to those of the mandible. 

Bilateral fracture of the maxilla is usually 
caused by direct force from in front or slightly 
to one side; this type is illustrated by cases in 
which the passenger’s face strikes the steering 
wheel of a suddenly arrested automobile. In the 
majority of cases the entire upper jaw is displaced 
backward and sags downward posteriorly so that 
the upper teeth are posterior to the lower and 
only the last molars occlude, leaving a space 
between the incisors in front (Fig. 3). The entire 
dental arch can be moved as a unit. 


Fixation by means of the mandibular teeth is 
not advisable at first because of the mobility of 
the lower jaw. Support here should be obtained 
from the cranium by means of a head apparatus 
and reversed Kingsley splint. We have had made 
an emergency apparatus of this type which can 
be kept on hand in two or three sizes so as to be 
immediately applicable. It consists of a heavy 
metal arch bar to be secured to the outer surfaces 
of the upper teeth with wire ligatures and provid- 
ed with arms extending out of the mouth on each 
side for attachment to a plaster-of-paris head cap 
with straps or heavy elastics (Fig. 4). By this 
means the upper jaw can be gradually guided into 
position and after a week or 10 days when the 
upper and lower teeth have regained their occlu- 
sion they can be fastened together with wire liga- 
tures for a period of 3 or 4 weeks until union is 
complete. Reduction of this fracture should be 
begun as early as possible, because if delayed too 
long union sets in and it may become very diffi- 
cult to move the displaced bone by gradual trac- 
tion. Correction of firm malunion in the upper 
jaw by operative procedures is generally not to 
be considered. 

A brief consideration of fractures of the malar 
and nasal bones is not out of place here. 

Fracture of the malar or zygomatic bone is always 
due to direct violence, and usually the breaks 
occur at or near its junction with other bones, the 
body of the malar being depressed and often 
impacted. 

A depression is seen in the cheek on the side of 
the injury, just below the outer corner of the eye, 
while lower down the cheek appears to be swollen. 
The entire side of the face may be so swollen and 
cedematous as to mask the deformity. Diplopia 
may be present, due to the depression of the floor 
of the orbit or interference with the action of 
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ocular muscles. Subconjunctival ecchymosis is 
seen. Epistaxis usually occurs, due to rupture of 
the maxillary sinus mucosa. The patient com- 
plains of numbness of the side of the nose and lip, 
owing to infraorbital nerve injury, and often has 
difficulty in occluding the teeth owing to inter- 
ference with the coronoid process of the mandible. 
Palpation reveals tenderness and irregularity of 
outline at 4 points: over the zygomatic arch, 
the junction of the malar with the frontal bone, 
the lower rim of the orbit, and where the malar 
joins the maxilla below. X-ray examination made 
with the skull in the vertical position will outline 
clearly the depressed malar as compared to the 
normal side. 

The depressed bone should be elevated as early 
as possible, as neglect of this will result in a per- 
manent deformity. Union in malposition occurs 
rapidly so reduction should not be delayed beyond 
2 weeks. Many methods of elevation have been 
advocated. The most efficient in our hands is that 
suggested by Gillies which consists in lifting up 
the bone by a long flat elevator inserted through 
a small skin incision in the temporal region. The 
elevator passes through a slit in the temporal 
fascia and slides down on the temporal muscle 
beneath the malar. The necessary amount of 


elevation can be controlled by the fingers placed 
on the cheek. No fixation is necessary. The inci- 
sion is closed with a suture, and leaves no visible 


scar since it is above the hair line. 

Fracture of the nasal bones is also due to direct 
violence. The nasal bones may be thrust directly 
backward, with or without comminution, the 
septum being crushed or buckled beneath them, 
or the bones may be displaced to one side. 


It is desirable to replace the bones if possi le 
before swelling masks the deformity, that jis, 
within the first few hours after injury. If pv st- 
poned for 2 weeks or longer union may require 
dislodgment with a chisel. Fractures with li‘ tle 
or no displacement do not require treatment. In 
recent cases, it generally has been possible to 
elevate the depressed bones by pushing them up 
with a closed pair of curved Kelly forceps inser‘ ed 
in the nostril and molding with the fingers ex- 
ternally. The use of intranasal splints is not asa 
rule satisfactory, but the nose may be packed 
with gauze soaked in liquid petrolatum for 24 or 
48 hours to maintain elevation and control hemor- 
rhage. 

Where the nasal bones tend to sag down a 
mattress suture of fine wire or silkworm gut 
passed beneath them through the skin from side 
to side and tied over lead plates resting on the skin 
will often aid in preserving the prominence of the 
bridge. Recent cases with lateral deviation also can 
be corrected by manipulation, and recurrence of the 
deformity may be prevented by Blair’s scheme of 
engaging the lower end of the nasal bone on the 
deviated side in a loop of fine wire passed through 
the skin, allowing the ends to pass down across the 
septum into the vestibule of the mouth on the 
opposite side and securing them to a molar or 
premolar tooth. 

The main objects of this paper have been to 
urge upon the surgeon the desirability of early 
replacement of fragments in fractures of the 
facial bones, and to call his attention to the avail- 
ability of simple methods of fixation quickly 
applicable without special dental laboratory tech- 
nique. 
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ACUTE FRACTURES' 


MELVIN S. HENDERSON, M.D., F.A.C.S., RocHESTER, MINNESOTA 


Section on Orthopedic Surgery, Mayo Clinic 


* CUTE fractures are true emergencies. Re- 
\ duction is generally relatively easy within 
the first few hours after the accident, before 
cle spasm has become more or less fixed. 
ntgenographic examination of any fracture is 
ntial, and only in unavoidable circumstances 
ild it be omitted. Compound fractures should 
reated as nearly as possible as one would treat 
sed fracture, reduction being accomplished at 
» e if practicable. In this paper I shall not con- 
r compound, or open, fractures as a separate 
ty, but my remarks will be applicable in the 
n to both types. The open method of treat- 
cat should rarely be used for the correction 
ompound fractures. 


DIAGNOSIS 


\lthough the roentgenogram is pre-eminent as 
an aid in the diagnosis of fractures, it should not 
be relied upon to the exclusion of physical exam- 
ination. 

"he wounded extremity should be carefully ex- 
amined for abrasions of the skin and contusions, 
and for injuries to nerves, tendons, muscles, and 
vessels. It is surprising how often musculospiral 
paralysis is missed at the first examination in frac- 
tures of the humerus, all attention being focused 
on the fracture. Manual examination and manip- 
ulation to establish a correct diagnosis is correct 
in theory, but in actual practice it is seldom neces- 
sary, for the roentgenogram gives much more 
definite information and makes painful manipula- 
tion unnecessary. Comparative measurements as 
to length, particularly in the lower extremity, 
should not be neglected. 

With the aid of the roentgenogram it is pos- 
sible to determine definitely the site of fracture 

whether such fracture is in the shaft or in 
the region of the epiphysis or joint; likewise 
can be determined whether the fracture is com- 
minuted, transverse, spiral, or oblique, and wheth- 
er the fragments are apposed, angulated, or over- 
lapped. 

In the pioneer days in this country education 
was restricted largely to the rudiments euphoni- 
ously referred to as the three R’s, Readin’, ’Ritin’, 
and ’Rithmetic. We may without any such poetic 
license restrict the rudiments of the treatment of 
fractures to three R’s also, namely, Reduction, 
Retention, and Restoration. 


REDUCTION 

Writings on the treatment of fractures coming 
to us through many centuries have insisted almost 
universally on the necessity for early reduction. 
Early reduction, however, must not be practiced 
at the expense of thoroughness in diagnosis. Any 
hospital or individual accepting the care of frac- 
tures should see to it that the service provides 
both promptness and thoroughness, responsibility 
not being delegated to the inexperienced. The 
actual care of such fractures should be carried 
out or closely supervised only by those with suffi- 
cient training, experience, and, by no means least, 
interest. 

The methods of securing reduction of fractures 
are legion, although fundamentally there are but 
three, namely, manipulation, traction, and open 
operation. The result of any attempt at reduction 
should be definitely recorded with the roentgeno- 
gram, preferably also after the retentive appara- 
tus is on. 

There should be no quarrel between the closed 
and open method. It is much better, if the open 
method is to be used, to employ it in selected 
cases at once and not reserve it for use only after 
the closed method has failed. 

Reduction of the fragments to perfect anatom- 
ical alignment as a guarantee of restored function 
is desirable but not always necessary for good 
function; in fact, insisting on such perfection may 
in some instances actually do more harm than 
good. In children it is surprising to see how an 
early result following reduction and retention of 
a troublesome fracture of the lower end of the 
humerus that is anatomically and functionally un- 
satisfactory in a year or two smooths out ana- 
tomically and gives perfect function. Fractures 
of the ankle without articular injury and in which 
there is a correct weight-bearing line will return 
to satisfactory function even if the alignment of 
malleolar fractures is not perfect. 

Intra-articular fractures, especially if the func- 
tioning portion of the joint surface is involved, 
may give particularly poor results, and open 
operation helps but little because the displace- 
ment of the fragments is relatively slight and the 
condition can be improved but little even though 
the joint is opened. With such fractures much 
depends on the amount of crushing and actual 
destruction sustained by the underlying support- 
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Fig. 1. Comminuted trochanteric fracture before reduc- 
tion. 


ing spongy bone. Hemorrhage into the capsule 
with subsequent fibrosis often leads to a tedious 
convalescence, and in such cases the aim should 
be for early joint motion. 

Whether or not the open method is to be used 
for any fracture will depend to a great extent on 
the individual surgeon—on his inclination, train- 
ing, and on the equipment at his command. 
While satisfactory reduction of a given fracture 
may be obtained by the closed method, satisfac- 
tory external fixation and maintenance of align- 
ment may be difficult to accomplish. If so, the 
surgeon should not hesitate to use some form of 
internal fixation and thus avoid the dangers of 
precarious retention. The fact that external fix- 
ation must be used in addition to the internal 
fixation is no sound argument against the use of 
internal splinting. While I by no means advise 
open reduction of fractures as a routine method, 
I value it highly and have used it often with 
benefit to my patients and with satisfaction and 
comfort to myself. 

Those fractures which in my opinion are best 
treated by the open method, are fractures of the 
patella, of the olecranon process, of both bones of 
the forearm, of both bones of the leg, and of the 
upper third of the femur. I am inclined to include 
also trochanteric fractures, fractures of the lower 
third of the femur with great displacement, cer- 
tain fractures of the surgical neck of the humerus 
with marked rotation of the head, and comminut- 


Fig. 2. Trochanteric fracture reduced and retained by 
aid of two Kirschner wires. 


ed fractures of the head of the radius. Fractures 
of the clavicle, wrist, and ankle are best treated 
by the closed method, as are also most of those 
of the lower end of the humerus. In many 
instances a fracture seen late, which might have 
been satisfactorily treated by the closed method 
soon after the accident, is better treated by the 
open method. 

There is no valid reason why the open method 
should not be employed for fractures whenever 
necessary. So far as I know there has never been 
a fair presentation in the literature on the subject 
which would tend to prove that the open method 
gives poorer results in comparable cases than the 
closed method. The best report, that by the 
British Medical Association Committee, as a mat- 
ter of fact tended to indicate that the open 
method, all things considered, gave even better 
results than the closed. 


RETENTION 


Retention of the reduced and approximat: 
fragments, often the greatest problem in t): 
treatment of fractures, may be accomplished | y 
internal means alone or in conjunction with son. 


internal means also. After reduction or locki: s 
of the fragments together and placing the limb 
a neutral position with muscle pull balance | 


retention is simpler because the normal musc e 


pull holds the ends of the bone locked. In a fra 
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ture of the humerus, for example, particularly of 
the upper third, muscle balance with the arm ab- 
ducted (not beyond 45 degrees) tends to hold the 
fragments together after reduction, as does also 
the abducted position with internal rotation in a 
fracture of the neck of the femur. Plaster of paris 
with suitable padding affords the best material for 
external fixation, although splints, if used intelli- 
gently and skillfully, may be employed. Generally 
speaking, splints should be retentive and not cor- 
rective. Ischemic paralysis due to venous stasis, 
especially in fractures of the upper extremity, is a 
dread complication, and it is by no means always 
due to tight dressings, for I have seen it develop 
when splints, bandages, or plaster had not been ap- 
plied. Hemorrhage within muscular fascial planes 
may produce enough tension to cause ischemia. 
Prompt recognition of such a happening immedi- 
ately followed by multiple small incisions to evac- 
uate blood and relieve pressure will prevent the 
development of ischemia. 

Traction, either skeletal or skin, is a great aid 
in retaining the fragments in alignment, as is best 
exemplified by the Thomas extension splint. The 
Thomas splint is a wonderful splint, but we often 
expect too much of it, for it is by no means auto- 
matic. 

Open reduction and the use of some form of 
internal fixation of the fragments in my opinion 
has been found fault with too much. Metal 
plates and bands, so often disparaged, afford an 
excellent means of controlling difficult fractures, 
and I never hesitate to use them when I feel the 
situation calls for internal fixation in closed frac- 
tures. It is a fine point of surgical judgment to 
determine when the open method is to be used in 
compound fractures, since at times it is necessary. 
Oblique and spiral fractures can often be held 
nicely by aid of several beef bone screws staggered 
through at different angles. If something strong- 
er is needed, one or two Parham bands thrown 
about the fragments are reliable and easily re- 
moved when union is complete. I have prac- 
tically given up use of the beef bone plates, since 
to be of sufficient strength they must be large and 
heavy, and they consequently are slowly ab- 
sorbed and may remain as permanent foreign 
bodies. I prefer to use metal plates, removing 
them when they have served their purpose. Autog- 
enous bone grafts may be used for recent frac- 
tures but they demand an exacting technique 
which it is the privilege of but few to possess. 


RESTORATION 


The length of time that retention is necessary 
varies in different individuals and to a certain 
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Fig. 3. “Trimalleolar’” fracture of ankle. 


extent in fractures. The roentgenogram affords the 
best means of determining the amount of callus 
and its maturity. Discontinuance of the retentive 
apparatus is permissible only when callus has 
developed and aged sufficiently to insure develop- 
ment of bony union. Some such protective ap- 
paratus as a walking caliper should be used for 
fractures of the lower extremity in order to aid in 
bearing the weight, nor should this precaution be 
omitted without the consent of the surgeon in 
charge. 

Truly a worrisome point is to decide the time 
when the fractured extremity may be used. If 
use is permitted too early, deformity at the site 
of fracture may ensue, which, if not promptly 
corrected, leads to permanent malunion. Exces- 
sive local tenderness over the site of fracture 
means an immature callus, and is a danger signal. 
Light massage and gentle active movements 
should be conducted without pain. If the frac- 
ture is kept in fixation too long, the muscles tend 
to lose their tone and elasticity and they undergo 
fibrosis; the fibrous capsule of the contiguous 
joints contracts; movements become painful; and 
convalescence is unnecessarily prolonged. With 
heavy people Pott’s fractures of the ankle should 
be protected in weight-bearing by slight elevation 














: Fig. 4. Relation of concavity to convexity in antero- 
posterior and lateral views. 


of the inner side of the sole and heel, by an inside 
T-strap, and by an outside iron to prevent valgus. 
Weight-bearing should not be permitted in cases 
of fracture of the neck of the femur until bony 
trabeculations crossing the line of fracture can 
clearly be seen in the roentgenogram; this is evi- 
dence of union. A fracture of the shaft of the 
femur, even though it seems clinically to be solid, 
should always be protected by the use of a walk- 
ing caliper until bony union is certain. 

Massage and heat in some form are of undoubt- 
ed aid. Active movements are better than passive 
movements because they promote increased circu- 
lation through natural stimulation. Passive 
manipulations are actually dangerous when left 
to the inexperienced. 


TRIMALLEOLAR FRACTURE OF THE ANKLE AND 
RECENT FRACTURES OF THE NECK OF THE FEMUR 
AND TROCHANTER 


The two fractures of the lower extremity that 
leave in their wake the most serious disabilities 
are certain fractures of the ankle and of the hip. 
I will again call your attention to one type of 
fracture of the ankle, which was so forcibly 
brought to our attention a few years ago by Dr. 
Cotton of Boston that it is known in many places 
as Cotton’s fracture. It is a Pott’s fracture with 
fracture of the posterior margin of the tibial joint 
surface causing posterior displacement of the foot. I 
choose to callit “‘trimalleolar” fracture of the ankle. 

With such a fracture there is a tearing of the 
internal lateral ligament or fracture of the internal 
malleolus, fracture of the external malleolus or 
fibula in the lower 214 inches (6.5 cm.), and frac- 
ture of the posterior tibial margin or posterior 
malleolus; hence the term, “trimalleolar” (Fig. 
3). The too common mistake is to correct only 
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the lateral displacement, leaving the astragalus 
displaced posteriorly. If the latter condition re- 
mains uncorrected it leads to permanent disability 
of no inconsiderable degree, and it is the one frac- 
ture of the ankle that should always be kept in 
mind. It rarely requires open operation and 
should be reduced as one would reduce an ordinary 
fracture of both malleoli, but care should be 
taken that the foot is brought forward and that the 
astragalus is replaced in normal position in the 
mortise between the malleoli. A good antero- 
posterior film of the ankle joint shows that there 
is normally a slight concavity in the upper surface 
of the astragalus, and into this should fit the slight 
convexity on the articulating surface of the lower 
end of the tibia. Laterally the opposite is true: 
there is a convexity on the upper surface of the 
astragalus which fits into a concavity in the lower 
articulating surface of the tibia (Fig. 4). If these 
two surfaces are seen to fit when viewed antero- 
posteriorly and laterally little attention need be 
paid to slight displacement of the malleoli. 

The surgical bugaboo in fractures of the neck 
of the femur is non-union. The old teaching that 
non-union should be expected in fractures of the 
hip has long since been discarded, largely through 
the teaching of Whitman and the adoption of his 
abduction treatment. Taken by and large, the 
Whitman method has given the best results thus 
far obtained. It remained, however, for a Boston 
surgeon to offer a method which necessitates an 
operative procedure, but not necessarily a formid- 
able one, and in my opinion promises a higher per- 
centage of cures. Smith-Petersen, by the use of 
his flange-nail, has afforded us, I believe, a most 
valuable method of treating these fractures and 
one that bids fair to give better results than any 
other method. I have offered a modification or 
an aid to his method which I found had also been 
advocated by Johansson of Gothenburg, Sweden, 
and King of Australia. 

The difficulty in the use of the Smith-Petersen 
nail is in placing it accurately. The modification 
mentioned, which is shown in Figure 5, briefly is 
as follows: The hip should be reduced in the 
ordinary manner, as advocated hv Whitman, and 
anteroposterior and lateral roe’ 10grams taken 
to be certain that the positi.. is correct. A 
Kirschner wire is then introduced through the 
trochanter, neck, and head, and a slight distance 
into the acetabular wall. Anteroposterior and 
lateral roentgenograms are taken to determine 
that the position of the wire is correct; if the posi- 
tion is not correct the wire can easily be with- 
drawn and re-inserted. When satisfied that the 
line of the wire is correct, a special cannulated 
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Fig. 5. a, Kirschner wire in situ through trochanter, neck, and head and into acetabular wall. Insert, fracture before 


reduction. 


Smith-Petersen nail is threaded over the wire and 
driven in. Another anteroposterior film is taken 
(or the fluoroscope may be used) and discloses 
whether the nail is safely embedded, although it 
should not be so far in as to engage the acetabu- 
lum. This is the only untoward thing that may 
happen, because the nail must follow the wire. 
When it is determined that the nail does not 
engage the acetabulum the wire is withdrawn 
(Fig. 5), the wound closed, and a plaster-of-Paris 
cast applied from the middle of the leg up to and 
including the thorax. The cast is split at the end 
of a week and movement of the hip begun. At 
the end of 3 weeks the cast can be removed and 
the patient allowed to be up on crutches. When 
roentgenological examination discloses bony un- 
ion the nail may be withdrawn, usually about 5 
months after the operation. 


b, Smith-Petersen nail threaded over wire. c, Wire removed leaving Smith-Petersen nail in position. 


Fractures of the trochanter in my experience 
unite readily although malposition with shorten- 
ing is far too common and, contrary to the usual 
teaching, not easy to prevent. The most satis- 
factory method we have used is, after reducing the 
fracture on the fracture table, to place two 
Kirschner wires at different angles through the 
trochanter and well into the neck (Fig. 1). This 
will steady the fragments and prevent their slip- 
ping while in the cast or extension splint. These 
fractures are often comminuted and far more 
extensive than appears in the roentgenogram, 
(Fig. 2), making it difficult to lock the fragments 
together firmly enough to prevent the strong 
pelvic thigh muscles from causing angulation. The 
wires used as pins prevent this and they are readily 
removed under local anesthesia when the fracture 
is united. 
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BONE GRAFT FOR NON-UNION OF THE CARPAL SCAPHOID! 
GORDON MURRAY, M.D., F.R.C.S. (Enc.), Toronto, CANADA 


HEN a patient complains of a “sprained 

wrist” with symptoms lasting more than 

2 weeks, the possibility of a fracture of 
the carpal scaphoid should be considered and the 
necessary investigation undertaken. If examina- 
tion shows a fair range of movement of the wrist 
joint in all directions, but limitation at the ex- 
tremes of all movements, with tenderness in the 
anatomical snuffbox when the hand is adducted, 
and over the dorsal and palmar surfaces of the 
scaphoid, with negative findings elsewhere, it is 
probable that there is a fracture of the scaphoid. 
If these findings persist for months or years after 
an injury causing symptoms in the wrist joint, 
the possibility of non-union of a fractured scaphoid 
should be considered. 

X-rays taken of the carpal scaphoid in the 
anteroposterior and oblique directions usually 
provide the necessary evidence, but recent frac- 
tures may be difficult to see with X-rays taken 
in various directions. There are cases of recent 
fracture, easily diagnosed clinically, in which the 
first roentgenograms do not show the lesion al- 
though plates taken a few weeks later will show 
obvious signs of fracture. Older fractures with 


non-union are seen more easily owing to the early 


rarefying osteitis and fibrous union, and later 
sclerosis of the adjacent margins of the fragments. 

Fractures of the tuberosity always unite if the 
fragments are in apposition, and those through 
the intra-articular surfaces about the waist of the 
bone, which are the most common, may unite if 
treated. Johnson has shown experimentally that 
there is an adequate blood supply to the bone as 
a whole, and to both fragments, in case of frac- 
ture. He showed also that the type of reaction 
in fracture of the scaphoid is similar to that in 
other bones, but is more localized to the fracture 
line, as there is so little periosteum to assist in the 
formation of subperiosteal callus. The formation 
of bone in the callus is slower than in other 
fractures. 

Adams and Leonard say that untreated frac- 
tures of the scaphoid always result in non-union, 
and with the usual form of treatment a small per- 
centage shows union. Grace supports this view 
with a report of cases showing a high percentage 
of non-union in those treated by immobilization 
for a period varying from 6 to 8 weeks. Boehler, 
on the other hand, states that most fractures of 
this bone unite if treated early by prolonged 


fixation, and this agrees with our results. How- 
ever, there are many injured wrists treated as 
sprains without fixation which provide the cases 
of fracture with non-union. 

Certain anomalies should be kept in mind to 
prevent confusion in making a diagnosis of frac- 
ture and non-union. Ordinarily the center of 
ossification appears in the sixth year, but there 
may be 2 centers and these may not unite but 
persist to form 2 bones. Rarely the os centrale 
may persist as a third bone. 

Methods of treatment that have been advocat- 
ed for non-union are excision of one or both frag- 
ments or of all the bones in the proximal row, 
including the fragments of the scaphoid. Any 
one of those operations leaves a deformed wrist 
with some permanent disability in the form of 
impaired function and frequently with pain on 
active use of the hand (Grace). 

If the individual with non-union of a fractured 
scaphoid is able to follow a sedentary occupation 
and avoid energetic use of the hand, he may have 
little discomfort; but if his life includes heavy 
labor, sport, or other strenuous vocation where full 
range of movement of the wrist is important, the 
best prospects are offered by a bone graft. There is 
a report of one case in which this operation was 
used, but the method has not come into general 
use. In our cases with non-union this form of 
treatment has yielded the best results. It is 
essential to have X-ray evidence that both frag- 
ments are viable and in apposition, and that there 
is no arthritis. 


OPERATIVE TECHNIQUE 


With the hand in full adduction a curved inci- 
sion is made along the radial surface of the wrist 
joint extending about 114 inches upward and 
downward from the radial facet of the scaphoid. 
The ends of the incision are curved toward the 
posterior surface of the wrist, and the convexity 
anteriorly should reach the tendon of the abductor 
pollicis longus. The radial nerve and vessels and 
the abductor tendons of the thumb are retracted 
anteriorly, the extensor pollicis longus tendon 
posteriorly. This provides exposure of the tuber- 
osity of the scaphoid. A small transverse open- 
ing is made through the dorsal capsule of the 
wrist joint, exposing the dorsal surface of the 
radial facet of the scaphoid, and on this surface 
the fracture line is apparent. If the other bones 


‘Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
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MURRAY: BONE GRAFT FOR NON-UNION OF CARPAL SCAPHOID 


of the carpus have not been disturbed by the 
injury the fragments of the scaphoid will not be 


displaced, and in that case the fracture line is not 5 


disturbed by curetting, etc. After clearing the 
most prominent area of the tuberosity a small 
nick is made in the bone at this point with ron- 
geurs, in order to provide for countersinking of 
the graft and prevention of bone proliferation, 
which might interfere with abduction of the wrist 
oint. 

With about a 5 bit, a hole is drilled, beginning 


at a nick in the tuberosity, through the proximal’ 


fragment, across the fracture line and into the 
distal fragment. Great care is necessary to line 
the drill properly, assisted by observations through 
the dorsal window, so that no cartilaginous sur- 
face is damaged. The depth of the drill hole after 
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te fracture line is crossed should be measured 
every few millimeters to prevent damage to the 
semilunar facet of the scaphoid by going too far. 
4A suitable piece of cortical bone is removed 
from the tibia and shaped to fit snugly. It is 
passed well through into the medial fragment, 
care being taken that the fragments are not 
separated, and it is then cut so as to leave no pro- 
jection. The dorsal ligament is repaired. 
The hand is supported in a circular plaster in 
a cock-up position for 8 weeks. All our cases in 
the General Hospital had X-ray evidence of bony 
union after this period, and within a few months 
the fracture line had disappeared. There was 
complete restoration of function, with a full range 
of movement in all directions without pain and 
with normal grip. 
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COLLES’ FRACTURE! 


HARRY PLATT, M.D., M.S., F.R.C.S., MANCHESTER, ENGLAND 


HE subject of Colles’ fracture, though ad- 

mittedly well worn, presents many features 

of interest and importance to the surgeon 
whose field of practice embraces the treatment of 
bone and joint injuries. In hospitals where the 
segregation of fractures is an essential part of the 
surgical organization it should be possible to 
guarantee to all patients with a Colles’ fracture a 
wellnigh perfect anatomical and functional result. 
But a considerable proportion—possibly the 
majority of Colles’ fractures—must inevitably be 
treated under less ideal conditions. In Great 
Britain at least, (I am unable to speak for the 
United States of America), this common fracture 
of the wrist is still traditionally regarded as an 
injury which may be safely left to the sole juris- 
diction of the family practitioner. Statistics ob- 
tained from large insurance companies relating to 
periods of disability following injuries of this type 
indicate quite clearly that the treatment of Colles’ 
fracture, except in the hands of the expert, leaves 
much to be desired. On the other hand, we must 
appreciate the fact that, even under the conditions 
of an organized fracture service, the mechanical 
difficulties encountered in the treatment of Colles’ 
fracture in all its phases cannot be lightly dis- 
missed. I believe that the quality of the work of 
any hospital fracture clinic may be judged best by 
the precision shown in dealing with these frac- 
tures. 

The successful treatment of this injury calls for 
three essentials: (1) a high degree of manipulative 
dexterity; (2) accurate and uninterrupted control 
of the fracture throughout the stage of consolida- 
tion; and (3) a knowledge of the fundamental 
principles concerned in the mobilization of an in- 
jured joint. Failure in any one particular will 
mean an indifferent or even a disastrous result. 


ANATOMICAL AND CLINICAL CONSIDERATIONS 


It is unnecessary to enter into a detailed dis- 
cussion of the anatomical and clinical picture of a 
fracture which is familiar to every practicing 
surgeon. Certain facts, however, are worthy of 
emphasis: 

1. In the first place, gross displacement repro- 
ducing the characteristic “ dinner-fork’’ deformity 
of the older textbooks is relatively uncommon. 
But varying degrees of displacement, obvious on 
inspection in most cases to the practiced eye, or 
clearly revealed in radiograms, occur in at least 75 


per cent of the Colles’ fractures seen in ordinary 
hospital casualty practice. It must be remem- 
bered that minor degrees of displacement become 
masked after some hours by the swelling due to 
the accumulation of the hematoma around the 
fracture line. 

2. In my own experience the classical triple 
displacement of the lower fragment is present in a 
minority of cases. Either backward displacement 
en masse or radial deviation may be absent. In 
many Colles’ fractures the deformity simply con- 
sists of a backward tilt of the lower end of the 
radius, which, when well marked, reverses the 
plane of the lower articular surface. In the ab- 
sence of crepitus this deformity is frequently over- 
looked, in spite of the loss of the normal concavity 
of the lower end of the radius, which is so striking 
a clinical sign. 

3. Comminution is a factor to be reckoned with 
in many fractures, and the direct involvement of 
the wrist joint by a secondary line of fracture, 
combined with spreading of the multiple frag- 
ments, adds to the difficulty of the problem of 
ultimate mobilization. 

4. Disturbance of the inferior radio-ulnar 
articulation must also be considered. In not less 
than 50 per cent of Colles’ fractures the fracture 
line on its mesial aspect reaches the upper limit of 
the articular facet for the head of the ulna, or 
enters the joint lower down. I have not been able 
to satisfy myself that involvement of the radio- 
ulnar joint in this fashion materially affects the 
function of rotation of the forearm, provided the 
injured joint is mobilized with discretion. Much 
more serious, however, is the disturbance which 
may result from a fracture of the ulnar styloid 
process at its base, or the equivalent injury— 
detachment of the fibrocartilage from the lower 
end of the ulna. As regards the frequency of this 
latter complication I have no statistical data, {for 
clinical proof of its existence is rarely forthcoming. 
This point in the anatomy of Colles’ fracture has 
exercised the minds of surgeons for many genera- 
tions. 

TREATMENT 

Technique of reduction. Ina recent fracture com- 
paratively little force is required to effect a com- 
plete and accurate correction of the displacement 
of the lower fragment in all three planes. Ke- 
duction by manual pressure applied directly to 
the bony fragments, as taught by the late Sir 
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Robert Jones, is, in my judgment, by far the most 
effective maneuver at our disposal. As an auxil- 
iary force, traction applied via the hand has a 
distinct place—(a) in the early stage of reduction, 
to disengage the lower fragment; and (b) in the 
last stage, when the hand is brought into the 
position of palmar flexion and adduction. It 
should hardly be necessary to stress the impor- 
tance of confirming the accuracy of reduction by 
radiograms. No radiogram should be passed un- 
less the restoration of the normal plane of the 
lower articular surface of the radius can be con- 
vincingly demonstrated. 

in neglected fractures manipulative reduction is 
afar more formidable undertaking, but in my own 
clinic we are accustomed to correct a backward 
rotation deformity by manual force alone up to 
the end of the third week and sometimes even 
later. If this effort fails, unless there is gross 
deformity, I believe the fracture should be left 
uncorrected. My experience in the results of 
open correction in Colles’ fracture has been most 
disappointing. It must be obvious that after an 
osteotome has traversed the region of the fracture 
accurate dovetailing of the serrated edges of the 
fragments cannot be achieved. 

Technique of fixation. It is often taught that the 
method of fixation of any fracture is of secondary 
importance compared with the accuracy of reduc- 
tion. In my judgment this is a dangerous doctrine 
when applied indiscriminately to Colles’ fracture. 
In reading the writings of the older surgeons on this 
subject—which on the anatomy of the fracture 
are so illuminating—one is struck by the fact that 
many of the special splints introduced for the con- 
trol of the fracture have been designed on un- 
sound principles. After the effective reduction of 
a Colles’ fracture the optimum position of the 
limb is with the wrist in moderate palmar flexion 
and the hand slightly adducted. This is a natural 
position of rest in which the structures on the 
flexor and extensor aspects of the wrist joint are 
in a state of reciprocal tension. I have little use 
for the position of extreme palmar flexion, which 
to me implies a confession of failure to disengage 
and correct the backward tilt of the lower frag- 
ment completely. Moreover, it is a sound princi- 
ple that an injured joint should not be fixed for 
any length of time in a position of abnormal strain. 
I am also unable to understand the rationale of 
fixing a Colles’ fracture with the wrist in dorsi- 
flexion—a position which undoubtedly favors a 
recurrence of the backward tilt. 

The essential factor in fixation of a Colles’ 
fracture is the control of the posterior aspect of the 
Whole forearm, wrist, and dorsum of the hand 


as far as the metacarpophalangeal joints. No 
standard splints, ancient or modern, can compare 
with a plaster-of-Paris strip, applied directly to 
the skin of the extensor surface. The plaster 
“gutter” should embrace not more than two- 
thirds of the circumference of the limb, should be 
closely moulded over the lower end of the radius, 
and trimmed to allow free movements of the 
thumb. During the application of the plaster, and 
until its setting is complete, strong traction must 
be maintained on the hand by an assistant. At 
the same time the fracture is moulded between the 
thenar eminences of the surgeon. This enables 
one to ensure both the final correction of the back- 
ward tilt and the approximation of the multiple 
fragments where comminution is present. 

Period of immobilization. Conflicting views are 
held regarding the length of time a Colles’ fracture 
should be completely immobilized. In this con- 
nection I suggest that two guiding principles 
should determine our practice: (1) No Colles’ 
fracture in which there has been an appreciable 
displacement is firmly consolidated before the end 
of the fifth or sixth week. (2) Every injured joint 
needs an adequate period of complete rest before 
being subjected to strain. In the treatment of 
elbow joint fractures in children the necessity for 
absolute rest is universally admitted, but in re- 
lation to the treatment of Colles’ fracture there is 
no such unanimity. I am convinced beyond all 
doubt that the practice of immobilizing a Colles’ 
fracture without interruption for a minimum 
period of 5 weeks is based on correct physiological 
and mechanical principles. During this stage the 
limb should not, of course, be entirely idle. Fol- 
lowing the teaching of Boehler, the patient is in- 
structed to carry out daily a regular scheme of 
activity in all joints of the upper limb, except 
those which for the time being are securely im- 
mobilized; viz., the wrist and inferior radio-ulnar 
joints. For the greater part of this time no sling 
should be worn. 

Experience in the treatment of Colles’ fracture 
on a large scale has impressed me with the 
potential risks of recurrence of deformity, in spite 
of careful fixation. This tendency to secondary 
deformity is seen after the second week. It has 
been said with some truth that secondary de- 
formation often represents a failure to obtain a 
complete reduction of the fracture at the time of 
the original setting. I am satisfied, however, that 
in certain circumstances, after a perfect primary 
reduction, a backward tilt of the lower fragment 
may reappear at the critical period between the 
second and third weeks. For this reason it is wise 
always to check the position of the fracture by 
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radiograms after the second week. If the slightest 
change is discovered in the position of the lower 
fragment the plaster should be removed, the 
fracture re-moulded, and a new plaster applied. 
This is usually possible without anesthesia. Since 
the adoption of this routine in my own fracture 
clinic secondary deformity has become practically 
unknown. 

Mobilization. On removal of the plaster gutter 
where the fracture has been immobilized without 
interruption for not less than 5 weeks, the ex- 
cellent nutritional condition of the limb is always 
striking. There is no cedema and all digital joints 
are supple and painless. The wrist and inferior 
radio-ulnar joints also allow a short range of 
movement without discomfort. Although in the 
majority of cases the patient may now be en- 
trusted to work out his own salvation by active 
movements, he should not be left entirely to his 
own devices. The pace of mobilization should be 
determined by the anatomy of the fracture. 
Where there has been marked comminution, or 
involvement of the inferior radio-ulnar articula- 
tion, or where the wrist is the seat of a pre-existing 
arthritis, the joints should be allowed to take 
strain very gradually. Overzealous active mobil- 
ization in such circumstances may spoil the 
ultimate functional result. Forced mobilization 
in any fracture will be disastrous. 

The services of a masseuse, except in a super- 
visory capacity, are redundant in a considerable 
proportion of Colles’ fractures. But in many of 
the older patients, particularly those with ar- 
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thritic wrists, a judicious scheme of physical treat- 
ment is helpful at this stage. 


RESULTS 


Some years ago, when the subject of Colles’ 
fracture had excited renewed interest among 
British surgeons, I was able to investigate the late 
results in 111 of the patients treated during the 
1925-28 period in my hospital fracture service. 
The findings are shown in the table. 


Fractures without Fractures with 


Result displacement displacement 


Excellent (including perfect) 

Good—that is, able to do original 
work, but some slight objective 
or subjective defect 


In a more recent series of 200 consecutive cases 
treated under similar circumstances, the average 
period of total disability has been reduced to 8 
weeks. These figures are in no way exceptional. 
I quote them merely to illustrate the quality of 
result which is now demanded from an organized 
hospital fracture service where there is unity of 
control. 

It is the duty of those of us who are responsible 
for teaching the treatment of fractures in the 
medical schools to ensure that our students, both 
undergraduate and postgraduate, will be more 
competent in the future to handle acommon injury 
like Colles’ fracture with some degree of precision. 
We can do this only if our practice is founded on 
sound physiological and mechanical principles. 
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RECURRENT DISLOCATION OF THE SHOULDER’ 
TOUFICK NICOLA, M.D., F.A.C.S., New York, New York 


NHIS article is written because of the many 
inquiries regarding the operation for recur- 
rent dislocation of the shoulder which the 

author first published in 1929.” 

The operation was worked out on the cadaver 
in 1926 in the dissecting room of the New York 
Post-Graduate Hospital. On the cadaver the 
head of the humerus could not be completely dis- 
located, even though all the muscles and capsule 
were severed. 

The idea of the operation was obtained from 
an articulated skeleton in which the humerus was 
held in place by a metal pin, passed through the 
head of the humerus and attached to the upper 
angle of the glenoid fossa. 

The operation is justified on the grounds of 
comparative anatomy. Dr. Stockard called at- 
tention to the fact that in the dog the head of the 
biceps runs through the head of the humerus, and 
he was surprised that surgeons had not discovered 
this long before. 

The following is the technique of the operation 
which I feel will give the best results: 

1. The incision begins just outside the coracoid 
and passes downward for 3 inches in the line of 
the fibers of the deltoid. 

2. The deltoid fibers are divided by blunt dis- 
section. At this point the circumflex nerve and 
artery may come into view, crossing the wound. 
Care should be taken to avoid injuring them. If 
the nerve is cut we get paralysis of the anterior 
part of the deltoid. Although this does not affect 
the outcome of the operation, it may be objec- 
tionable in women. 

3. The tendon of the long head of the biceps is 
located by feeling for the bicipital groove. The 
transverse humeral ligament, which holds the 
tendon in the groove, is nicked with a knife and 
then with scissors. The tendon is exposed up 
into the shoulder joint. In this step of the opera- 
tion, cutting of the tendon may be avoided by not 
closing the blades of the scissors while splitting 
the capsule. 

4. The upper edge of the tendon of the pector- 
alis major muscle is located in the lower angle of 
the wound. The tendon of the long head of the 
biceps is divided %4 inch above this, after stay 
sutures of black silk have been placed in the 
proximal and distal parts. If this is not done, the 


*Nicola, Toufick. Recurrent anterior dislocation of the shoulder. A 
new operation. J. Bone & Joint Surg., 1929, r1:128. 


distal part will disappear under the tendon of the 
pectoralis major muscle, thereby prolonging the 
operation. The elbow is flexed about 45 degrees 
during this step, and throughout the rest of the 
operation. The synovial membrane covering the 
tendon should be removed without fail, so that 
the tendon becomes fixed in the tunnel in the head 
of the humerus through which it is passed later. 

5. By means of a 34 inch long shank gouge, a 
hole is made through the head of the humerus. 
This begins in the bicipital groove about 1 inch 
distal to the lesser tuberosity. The gouge should 
be so directed that it comes out on the articular 
head of the humerus in the line of the direction of 
the tendon, from % to 34 of an inch from the 
edge of the articular cartilage. If it comes out less 
than % inch from the edge of the articular cartil- 
age, there is a chance for recurrence of the dis- 
location, because the tendon will not check the 
arm in extreme abduction. If fixed in the bicipital 
groove the tendon will not check the arm until it 
reaches from 255 to 280 degrees of abduction. 
This amount of abduction cannot be reached 
without dislocating the shoulder. The maximum 
of abduction of a normal shoulder is 90 degrees 
and, combined with the scapular movement, the 
abduction of the shoulder reaches a maximum of 
180 degrees. 

6. The gouge is then withdrawn and the loose 
bone marrow is removed from its cavity. The 
gouge is reinserted and a flexible probe is passed 
through the tunnel from the proximal end, guided 
by the gouge. The probe is threaded with the 
black silk which is attached to the proximal part 
of the divided tendon. The tendon is drawn 
through the tunnel and united to the distal part 
by means of the black silk which was passed 
through the tendon before it was divided. 

7. The arm is abducted to a right angle and the 
transverse humeral ligament is sutured to that 
part of the tendon of the long head of the biceps 
which lies in the bicipital groove. This does two 
things: (1) It insures enough tendon from the 
head of the humerus to the glenoid cavity, thus 
removing any restriction of normal abduction: 
and (2) it holds the tendon from moving up and 
down in the tunnel, and hastens its fixation in 
the tunnel. 

8. The transverse humeral ligament and the 
capsule are sewed with continuous No. 1 plain 
catgut sutures; the split deltoid muscle, with a 


1Presented in the symposium on the Treatment of Fractures, before the Clinical Congress of the American College of Surgeons, 
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few interrupted sutures. In women the skin is 
closed with skin clips or a subcuticular stitch. 

g. The shoulder is then put up in a simple Vel- 
peau bandage, reinforced with adhesive plaster, 
with the arm close to the chest and the elbow 
flexed to 45 degrees. This position is maintained 
for 2 weeks. In epileptics it is wise to keep the 
shoulder immobilized for at least 6 weeks. If the 
operator chooses, the shoulder may be put up in 
the abducted position of go degrees, in a plaster- 
of-paris shoulder spica bandage. In 27 consecu- 
tive cases operated upon by the author the simple 
Velpeau bandage was used with excellent results. 

10. The after-care may include radiant heat, 
massage, and active movement, with the arm car- 
ried in a sling between treatments. In g of the 
27 cases no physical therapy treatment was used. 
These patients made excellent recoveries with no 
prolongation of the convalescent period, which 
ranged from 4 to 12 weeks. The 12 week con- 
valescent period is to be ascribed to 3 compensation 
cases. 

To date 37 cases have been done by the author, 
with one recurrence. This recurrence was in a 
young man, who, 5 months after the operation, 
took a position as a camp counselor and caught 
a 10-pound medicine ball with his hands over his 
head. He felt something slip in his shoulder. I 
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believe that in this case the tendon slipped in the 
hole which passed through the head of the hu- 
merus. The tendon was not firmly fixed in the 
bone, and according to the operative note the 
synovial membrane surrounding the tendon was 
not removed. This should be done in every case 
to insure fixation of the tendon in the head of 
the humerus. 

Three cases of recurrence of the dislocation 
have been reported to the author by various sur- 
geons who have used this operation. In 2 of these 
cases the operator operated again. In one case 
the hole in the head of the humerus was too large, 
allowing the tendon to move up and down in the 
tunnel, thereby causing it to fray. In the other 
case the hole was not placed far enough on the 
articular surface of the humerus to check the 
head when the arm reached 180 degrees of abduc- 
tion. These recurrences were due, therefore, to 


faulty technique. 


CONCLUSION 


The operation described can be used in all cases 
of recurrent dislocation of the shoulder, whether 
the pathology be bony, capsular or muscular. It 
is simple to perform, and leaves practically no 
restriction of motion. The convalescent period 
is short. 
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INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY’ 
FREDERIC A. BESLEY, M.D., F.A.C.S., WAUKEGAN, ILLINOIS 


T would appear that there is an ever increasing 
interest in this important subject of medicine 
and surgery in industry, and we take pride in 

believing that the educational program of the 
American College of Surgeons is a basic factor in 
this attitude. This is consistent with all of the 
broad educational policies of the College which 
have builded this organization into such a strong 
institution of learning, that it is comparable to a 
university in its influence which has made for 
better medicine and surgery for the patient. 

It is clearly established that the executives in 
industry are becoming aware of the potentialities 
for financial gain through the scientific prevention 
and remedial measures applied to the care of the 
workers in industry. 

The survey work of Dr. M. N. Newquist and 
Dr. E. W. Williamson, upon which they have re- 
ported and upon which they will make further 
contributions, has shown some interesting facts, 
and it is gratifying to note the desire on the part 
of industrialists to secure the approval of the 
College for their medical organizations. 

The policy of establishing a minimum standard 
by which the efficiency of medical organizations 
in industry can be measured, and approved when 
deserving, is analogous to the standardization of 
hospitals which has resulted in that great ad- 
vancement in the proficiency in the care of the 
patient which is recognized as one of the out- 
standing accomplishments of the College. 

Insurance carriers who assume the financial 
responsibility for many industrial organizations, 
under the workmen’s compensation laws, are like- 
wise showing a keen interest in the activities of 
the College and are beginning to manifest an 
understanding of the financial importance of 
securing the most scientific and approved care for 
the injured. The question of financing the gen- 
eral medical care of the workers in industry is 
still paramount, and fortunately it is receiving 
broad consideration from many groups. 

The Medical Service Board of the College has 
done an excellent piece of work in the formulation 
of their recommendations. It is believed that the 


influence of their report will be most important 
in bringing about some readjustment in methods 
of payment which will enable the individual of 
moderate income to budget against the unex- 
pected costs of illnesses of himself and his family. 
Obviously, the resultant sense of financial and of 
health security will be conducive to greater happi- 
ness and contentment. 

The Board on Industrial Medicine and Trau- 
matic Surgery has recently been enlarged by the 
Board of Regents, and it is our purpose to arrange 
for geographical groups through which more in- 
tensive activities may be carried on in given 
localities. The work of these groups will be cor- 
related through the secretary at the central office. 
The influence of the sectional meetings as they 
are arranged by the College is recognized as most 
important and at these meetings there is evidence 
of a broad interest in the questions involved in the 
applications of medicine and surgery in industry. 
Obviously these meetings are splendid forums for 
the dissemination of the knowledge that we are 
acquiring and may we urge the Fellows of the 
College to take advantage of these opportunities 
to promote discussions of all phases of this im- 
portant subject. 

The formation of a committee of consultants 
in each hospital, the function of which is to have 
general supervision of the methods of treatment 
for all traumatic cases, is meeting with very satis- 
factory success and is doing much to improve the 
end-results, because of the more approved and 
scientific treatment that is rendered. This work 
is being carried on by the hospital department and 
the increasing number of institutions adopting this 
plan is due to the energetic efforts of Dr. Malcolm 
T. MacEachern, who never loses an opportunity to 
promote the best interest of the hospital patient. 

It is recognized that this whole subject of in- 
dustrial medicine and traumatic surgery has many 
problems and many angles including educational 
features, financial questions, and, most important, 
the health, happiness, and contentment of the 
worker. Social unrest and radicalism is brought 
about by discontent. Healthy minds and sound 
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bodies are most essential in producing content- 
ment. What could be more conducive to health 
in individuals by and large than the intelligent 
care of the mass of workers in industry? We 
pledge our best efforts to this end believing that 
we are loyally supported by every Fellow of the 


SURGERY, GYNECOLOGY AND OBSTETRICS 


College, without whose sanction and aid we could 
accomplish little. 

May I express my appreciation of the efficient 
work done by our secretary Dr. Bowman Crowell, 
head of the Department of Clinical Research, 
who makes it possible for this work to go forward. 





THE PROGRAM OF THE AMERICAN COLLEGE OF SURGEONS IN 


INDUSTRIAL 


MEDICINE AND TRAUMATIC SURGERY! 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Catcaco, ILLINoIs 


/¥NHE Board on Industrial Medicine and Trau- 
matic Surgery had its genesis during the 
World War. Traditions and theories were 

ruthlessly cast aside. It was necessary to execute 

tasks expeditiously and efficiently, and with the 
greatest economy of management, money, and 
man power. It was advantageous to the govern- 
ment to develop every facility that would pre- 
serve health. Hence a committee on industrial 
medicine was organized by the Medical Section 
of the Council of National Defense. Thus gov- 
ernment planning and control demonstrated the 
economic and life-conserving value of a co-opera- 
tive program such as the American College of 

Surgeons is putting into effect as a voluntary 

measure. 

In a word, this program demonstrated as never 
before that the employer and the employee could 
accomplish most if they worked together har- 
moniously. The great leaders of industry, of la- 
bor, and of insurance composed their differences, 
to the great benefit of all concerned. This war 
experience was a progenitor of the Board under 
whose auspices this conference is being held. 

In 1922, Dr. Daniel Z. Dunott convinced the 
Association of Railway Executives that railway 
employees would receive the most efficient care 
in hospitals approved by the American College 
of Surgeons. Forthwith, by proclamation to the 
railroads, this association suggested that the em- 
ployees of railroads, so far as possible and practi- 
cable, should be treated in approved hospitals. 

At the organization meeting of the Board on 
Industrial Medicine and Traumatic Surgery held 
during the Montreal Clinical Congress in 1926, an 
important first principle was recognized. The 
leaders of industry, of labor, of the insurance and 
indemnity companies, and of compensation com- 
missions must harmonize their interests. And it 
is an outstanding slogan of the College that if we 
can convince the heads of these groups we will 


be assured of the full, unqualified co-operation of 
assistants and associates. 

The chairman of our Board, Dr. Frederic A. 
Besley, accompanied me to Washington on June 
13, 1933, and we presented in detail the findings 
and accomplishments of the Board on Industrial 
Medicine and Traumatic Surgery to the head of 
the National Recovery Administration, General 
Hugh S. Johnson, and left with him an outline of 
a suggested code. His deputy administrator, W. 
L. Allen, in charge of the hearings of the National 
Recovery Administration, read our suggestions, 
accepted them as a basis for consideration, im- 
mediately dictated a suggested code covering our 
representations, and placed the two documents on 
file in his office for future reference. 

A Minimum Standard for Medical Service in 
Industry has been perfected, and clinics which 
specialize in industrial medicine and traumatic 
surgery are under survey by the College to deter- 
mine those which are equipped to give proper 
service. It is a stupendous task; but with the 
support of the public—the employers and the 
employees—the economic saving will amount to 
millions of dollars, many lives will be spared, and 
thousands of potential cripples will be restored to 
perfect health. Leaders in industry have shown 
a deep interest in the basic study by the College 
of this important and far reaching problem. Ob- 
viously this is important for it furnishes the 
impetus for raising standards. Already 622 indus- 
trial establishments in the United States have 
complied with the minimum standard. 

It is extremely important that all preventable 
health and accident hazards in industry shall be 
eliminated; but it is likewise essential that diseases 
and injuries shall be properly diagnosed and 
treated. First and foremost, this will insure 
proper care to the ill or injured employee, and 
it will form the basis upon which diseases and 
disabilities may be reliably interpreted. 
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The liaison which has been established by the 
College between these various interested factors, 
and a knowledge of every circumstance which 


surrounds the care of the ill and injured in indus- 
try, has placed the College in a position to aid in 
bringing about these beneficial, far reaching results. 


A FOUR YEARS’ SURVEY OF MEDICINE AND SURGERY IN 
INDUSTRY’ 


M. N. NEWQUIST, M.D., Cutcaco, Ittrnors 


“\URING the past 4 years the medical de- 
partments or services of 1,122 industrial 
establishments have been personally sur- 

veyed by the American College of Surgeons. Of 
this number the medical services of 622 establish- 
ments, or 55 per cent of the total, have complied 
with the minimum standard for medical service 
in industry as formulated by the College and have 
been granted approval. I am pleased to report 
that in conducting these surveys, the College has 
received splendid co-operation from industry. 

The campaign of the College to elevate the 
standards for medical service in industry is not 
only the practical application of its minimum 
standard for such service but it also represents a 
continuous study of the merits and defects of the 
various industrial medical services now in opera- 
tion, in order that the data so compiled may 
eventuate in the proper constructive and remedial 
measures. The good features of the various med- 
ical services studied warrant recognition but they 
will take care of themselves. Let us first consider 
some of the defects which have been elicited by 
these surveys. 

Defects in medical service in industry. The major 
defect observed was that of inadequate medical or 
surgical supervision of health measures for em- 
ployees and of sanitation of the plants. The pro- 
vision of adequate medical and surgical service in 
industry today requires more than the skillful 
repair of industrial injuries. This is an age of pre- 
vention and the best way to deal with occupa- 
tional diseases and industrial injuries is to prevent 
them. Medical supervision is absolutely necessary 
in order to secure adequate preventive health 
measures. Moreover, physicians and surgeons 
should be more than medical or surgical em- 
ployees. By virtue of their qualifications they 
should be authorized to direct medical and surg- 
ical policies and procedures in the industrial 
establishments served by them. Adequate med- 
ical supervision will insure, first, adequate first 
aid and hospital facilities; second, the elimination 
or reduction of accident and health hazards; and 


third, the treatment of the ill and injured in in- 
dustry by competent hands. 

Inadequate medical supervision leads to inade- 
quate medical service and it is largely for this 
reason that the College could grant approval to 
only 55 per cent of the medical services surveyed. 
During the past summer the College found in one 
industrial community alone over 90,000 em- 
ployees who had been given so called pre-em- 
ployment physical examinations by laymen. 
During the World War 7,000,000 men under 40 
years of age were examined physically by medical 
examiners and 2,500,000 were found to be phys- 
ically unfit for military service. The strenuous 
nature of military service naturally predetermines 
the rigid physical requirements which lead to the 
high percentage of rejections. In industry, how- 
ever, opportunity is presented whereby many of 
those afflicted with physical defects may be safely 
allocated to jobs that will make them self-support- 
ing. In giving physical examinations to the army 
in industry, a trained medical examiner is the only 
one who is qualified to determine physical fitness 
for work. The solution of the problem connected 
with this situation is self-evident. 

The records of pre-employment and periodic 
physical examinations of employees should be 
considered privileged communications, subject 
of course to due process of law, and as such they 
should be kept under medical responsibility and 
supervision. Only through the efforts of the un- 
biased physician or surgeon, who guards the 
health and welfare of the employees as well as 
the interests of the employer, can these examina- 
tions and records be of mutual and of greatest 
value. Adoption of this principle will do much 
to reduce the opposition on the part of employees 
toward such examinations. 

Surveys by the College have further revealed 
that in some industrial establishments nurses and 
first aid men are engaged in surgical procedures, 
such as the suturing of lacerations. This practice 
on the part of industry is not only unsafe for the 
injured employee but it is illegal. The require- 
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ment by all states of a license for the privilege to 
practice surgery should automatically prohibit 
such practices by laymen. 

The free examination of eyes of workers in 
industrial plants for the purpose of selling glasses 
has been observed to be a common practice car- 
ried on by commercial optical companies and by 
optometrists with the consent of the employers. 
The underlying commercial motivation of such 
service overshadows the benefits that might be 
expected therefrom. The College, through its 
minimum standard, has definitely gone on record 
as opposing the examination of eyes by any other 
than a qualified medical practitioner. 

Finally, it has been observed that on account 
of inadequate medical supervision a number of 
industrial organizations have failed to institute 
recognized preventive health measures. In many 
instances this failure is due to the fact that the 
plant physician or surgeon has not been endowed 
by the official management with the appropriate 
authority to enable him to exercise properly his 
prerogatives. Of 925 plants recently surveyed by 
the College, only 7 per cent of the smaller plants 
had medical supervision of sanitation and general 
health measures as compared to 49 per cent of the 
plants having over 1,000 employees. 

Rank of the medical departments in industry. The 
medical department should be an independent 
department co-operating with other departments 
within the organization, but responsible only to a 
major official. In 925 industrial establishments 
included in our surveys, the plant physician was 
responsible to the personnel director in 41 per 
cent of the plants, to a major executive in 29 per 
cent, to the plant manager or superintendent in 
17 per cent, and to the insurance carrier in 13 per 
cent. Most of the smaller industrial establish- 
ments have delegated the responsibility for the 
provision of medical service to the insurance car- 
rier. Since our surveys to date have included 
comparatively few of the smaller plants, the per- 
centage stated above relative to the insurance 
carrier should in reality be considerably higher. 

Accident statistics. The National Safety Coun- 
cil has reported the following accident statistics 
for the United States for the year 1933: 


Accidental deaths 

Non-fatal disabling injuries 

Occupational fatalities 

Non-fatal disabling occupational injuries 
Automobile fatalities. ..............ccccecees 
Non-fatal automobile injuries 


1,255,000 
31,000 
1,085,000 


That organization has further reported that the 
frequency rate of industrial injuries declined 58.8 
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per cent from 1926 to 1933 and the severity rate 
39.4 per cent. Proper credit should be given to 
the réle played by good medical and surgical 
service in this reduction. Investigation has re- 
vealed that an efficient medical and surgical sery- 
ice can be responsible for at least one-third of the 
reduction in the injury rates, while the safety 
service can be responsible for approximately two- 
thirds. 

Studies made by the College have further shown 
that it is cheaper to pay for good medical service 
than to pay for disabilities. In a recent analysis 
of 334 industrial establishments, it was found that 
the smaller companies whose medical services 
were considered to be generally inadequate, had 
39 per cent greater compensation costs than the 
larger companies where adequate medical service 
had generally been provided. 

Workmen’s compensation laws. All states have 
workmen’s compensation laws with the exception 
of Arkansas, Mississippi, South Carolina, and 
Florida. During the past 4 years there has been 
a fortunate legislative trend toward the liberaliza- 
tion of the medical benefits for injured workmen. 
Several states have increased the medical benefits 
as to periods and amounts by amendments to 
their laws, while in some states the industrial 
commissions have arbitrarily liberalized the surg- 
ical fee schedule. 

Eighteen states have state fund compensation 
insurance systems—Oklahoma having established 
such a fund in 1933. Twelve states have com- 
pensation laws covering occupational diseases 
either by a schedule of diseases or by blanket 
coverage. It is highly probable that many more 
states will make provisions for occupational dis- 
ease coverage in their compensation laws within 
the near future. 


CONCLUSIONS 


In this presentation we have stressed the im- 
portance of the administrative or supervisory, 
phase which is necessary in the provision of any 
industrial medical and surgical service. Industry 
is not handicapped by a lack of skilled physicians 
and surgeons in the country. Unfortunately, how- 
ever, industry does not always provide the skilled 
medical and surgical service that is or could be 
mage available. For this reason we urge those 
who are qualified in the field of industrial medi- 
cine and traumatic surgery to “chart the course” 
for industry so that the ethical standards and efii- 
ciency of its medical and surgical service may 
be such as to warrant the respect and co-opera- 
tion of industry, of labor, and the medical pro- 
fession. 
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FERGUSON: VALUE OF ORGANIZED MEDICAL SERVICE IN INDUSTRY 


THE VALUE OF AN ORGANIZED MEDICAL SERVICE IN AN 
INDUSTRIAL ESTABLISHMENT?! 


H. L. FERGUSON, Newport News, VIRGINIA 
President, Newport News Shipbuilding and Dry Dock Company 


NHE acceptance of the invitation to address 
the Conference on Industrial Medicine and 
Traumatic Surgery on “The Value of an 

Organized Medical Service in an Industrial Es- 
tablishment”’ was prompted by the author’s years 
of experience in the shipbuilding and ship repair- 
ing industry. This industry makes use of prac- 
tically all the trades common to heavy construc- 
tion work, in addition to many peculiar to its 
own field. It employs the common laborer as 
well as the highly skilled mechanic. The oppor- 
tunity to reduce its mechanical processes to a 
safe and standard routine is limited on account 
of frequent situations presenting new and unusual 
problems. The physical demands on the worker 
are heavy, and the work generally is above the 
average in its hazards. It is doubtful if there 
isany other industry in which an organized medi- 
cal service is more needed and its value more 
apparent. 

In these days of high labor costs, management 
is impressed with the importance of the selection 
of the physically fit to insure productive capacity 
of a high order and of the reduction of all forms 


of waste to a minimum, including the waste due 


to illness and injury of workers. Without a 
capable medical service, the management of a 
company cannot succeed in its attempt to estab- 
lish and maintain these policies. Organized medi- 
cal departments are the outgrowth of a long and 
real need for better service to the sick and injured 
in industry. Surveys of various medical depart- 
ments have revealed the fact that compliance 
with the compensation law does not in itself sig- 
nify an efficient medical service and further that 
financial awards cannot offset a disability that is 
chargeable to inadequate medical service. 

As a result of these findings the American Col- 
lege of Surgeons has created what is termed a 
Minimum Standard for Industrial Medicine, 
which standard embodies the essential features 
for providing an adequate medical and surgical 
service. Compliance therewith will serve the 
best interests of the employer and the employee. 

The objectives of our medical department are 
to learn, by examination, the physical and mental 
fitness of new employees; to know work require- 
ments and hazards in order to facilitate proper 
placement of workers; to maintain and improve 


the health and efficiency of those already em- 
ployed; to educate the worker in accident preven- 
tion and personal hygiene; and to reduce lost 
time and absenteeism due to illness or injury. 

No medical examiner should be considered 
competent to render a physical examination with 
recommendations for placement in an industrial 
establishment until he has a working knowledge 
of plant activities, job requirements, and hazards. 
The task of examining new employees and decid- 
ing their physical fitness and their place in our 
company rests upon a graduate physician who has 
performed this work during the past 6 years. 
These pre-employment physical examinations, 
when made by a competent physician, carry with 
them a safety element in that applicants are 
rejected who, if employed, would be a menace to 
themselves, to fellow employees, or to property. 
They are a direct benefit to the applicant in that 
they call attention to any remediable defect and 
further assist in placing the employee in the 
position for which he is best fitted. 

The maintenance and improvement of the 
health and efficiency of those already employed 
is an objective that in its practical application 
works a great benefit to both employer and em- 
ployee. The periodical health audit is the one 
most powerful factor that can be put into opera- 
tion to attain this objective. There can be no 
controversy over the statement that in practically 
all instances the efficiency of a workman, all other 
circumstances being equal, increases with his sense 
of well being. In connection with the attainment 
of this objective we believe that it is not only 
necessary to have capable physicians, but quite 
as important to have a capable nursing staff. 
Graduate female nurses are generally used in the 
clinics of the larger industrial organizations. By 
virtue of their training, they are familiar with the 
principles of asepsis and antisepsis, they have 
knowledge of bandaging, they are already well 
trained in keeping records, they keep the clinic 
in a splendid state of cleanliness, and, finally, 
the white uniform has its psychological effect. 
These nurses command the respect of the em- 
ployees; the kind, quiet manner in which they 
handle the sick and injured explains why there 
is no difficulty at our plant in having employees 
report to the medical department. 
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The education of the employee in accident 
prevention and personal hygiene is accomplished 
only by persistent effort. Coincident with the 
pre-employment physical examination our new 
employee is given a pamphlet, and he is directed 
to read it. This pamphlet includes many safety 
measures which, in most instances, cause the 
reader to begin to think along safety lines. We 
employ a full-time safety engineer and an assistant 
safety engineer, who work in close co-operation 
with the medical department and the industrial 
departments. Careful observation over a period 
of years is convincing us that go per cent of all 
accidents are caused by carelessness either on the 
part of the injured man or on the part of some 
other individual. Continuous efforts are directed 
toward making the plant a safe place in which to 
work. A spirit of competition has been built up 
between the various departments in an effort to 
reduce both the number and the severity of acci- 
dents. Records of the number of accidents per 
million hour working period and the degree of 
severity of accidents show conclusively that efforts 
made to teach men how to accomplish their work 
in a safe manner, and efforts directed to make 
materials and machinery safe for men to work 
with, do bring about results. There is no end to 
a safety campaign. The personnel of industry is 
ever changing; the new man does not know so much 
about the dangers, and the old man has heard so 
much about them he is likely to become careless. 

The reduction of lost time and absenteeism due 
to illness and injury is the most striking result 
from the activities of the well organized medical 
department. The frequency and severity rates 
are a fair index to the efficiency of the medical 
service. In many cases the safety of an injured 
man lies in the hands of the one rendering first aid. 
The duration of the period of convalescence fre- 
quently is in inverse proportion to the degree of 
thoroughness and correctness with which the 
injury is first treated. 

It has been estimated that the prevention of 
infection alone would reduce the time lost from all 
ordinary causes by at least one-third. It is ob- 
vious that the larger companies owe much of their 
excellent accomplishment to the fact that their 
organized medical services have kept the minor 
injuries from becoming major ones. This is ac- 
complished in our plant by insisting that the em- 
ployee report to the medical department with any 
injury no matter how trivial it may seem to him. 

Accidents are not the only source of loss which 
involve medical service. It has been generally 
accepted that illness causes eight times as much 
absenteeism as accidents. The protection of the 


SURGERY, GYNECOLOGY AND OBSTETRICS 


employee against smallpox by vaccination, the 
administration of typhoid prophylaxis, are meas. 
ures which by their institution promptly reduce 
the number of lost hours. 

We believe the lost hours from injury and ill- 
ness can be greatly reduced by real co-operation 
between the various departments in any plant. 
We have brought to a practical minimum the 
number of disgruntled patients by encouraging 
them to get: back into the old stride as soon as 
possible, frequently giving them the simplest 
kind of work at the start. 

Surveys show that many of the larger industrial 
organizations provide excellent medical service 
for their employees, but that much can be done 
to improve the service especially in the smaller 
industrial establishments. This comparative in- 
adequacy is due as a rule not to a lack of skilled 
physicians or surgeons in the community but 
rather to a failure on the part of the smaller 
companies to provide early medical supervision 
and service and to select only competent phy- 
sicians. The practical solution of this problem 
is the definite organization of a plan for medical 
service which will locate responsibility in com- 
petent medical hands. The most important step 
is the choice of a competent chief surgeon. Man- 
agements must choose men of ability, of high 
ethical standards and if possible, men with better 
than average personality. After this choice has 
been made the operation and choice of the remain- 
ing personnel of the department may be left 
entirely to the chief surgeon and the department 
will reach its greatest efficiency. 

The personnel of our medical department is as 
follows: chief surgeon; assistant chief surgeon; 
1 consulting eye, ear, nose and throat specialist; 
1 consulting dentist; 3 graduate nurses; 1 secre- 
tary; 2 colored orderlies. 

The equipment of our clinic consists generally 
of the following: operating room; X-ray room 
including a shock-proof X-ray with all fluoro- 
scopic attachments; developing room and fire- 
proof storage space for filing films; dressing room 
completely equipped; physiotherapy department; 
2 ambulances. 

The records of the medical department are of 
invaluable assistance in placing and transferring 
employees and in determining when they should 
be retired from active service. 

A well organized medical department in the 
plant performs a service over and above the sav- 
ing of expense for it prevents the injured employee 
from getting into the hands of unscrupulous or 
incompetent lawyers and doctors, enabling the 
employee to retain all of his compensation, and 
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makes him better satisfied with his work and 
employer. 

The reports of insurance companies show that 
the medical expense for an injured employee is 
increasing tremendously, resulting in higher in- 
surance rates. A proper medical department in 
the plant is able to hold such an expense down to 
the minimum, as such a department is keenly 
interested in getting the injured man back on 
his job as soon as possible. 
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We have found after an experience of many 
years that it pays to have a properly organized 
and equipped medical department as an integral 
part of our organization. In fact, when operating 
under normal conditions with from 5,000 to 6,000 
men, we believe that it more than pays for itself 
in reducing accidents, illness, and lost time. In 
my judgment, it also results in the promotion 
of good will and a mutual protective interest 
between employer and employee. 





COME OVER INTO MACEDONIA AND HELP US' 


G. L. MARSTON, Boston, MASSACHUSETTS 
Vice-President and General Claim Manager, American Mutual Liability Insurance Company 


N Y title is a sudden inspiration, possibly 
| reflecting a phase of a subject in which 
I have been vitally interested for many 
years. I could perhaps as well have captioned 
my talk, “Why are we not getting better end- 
results in our industrial injuries?” I presume that 
a title of any address is more or less necessary if 
for no other reason than that it keeps one’s lis- 
teners busy trying to connect the subject as an- 
nounced with the discourse as delivered. I hope, 
however, that my few remarks will be less of a 
discourse and more of a heart-to-heart talk ona 
subject in which we are all greatly interested. 

It may be wise for me to state that I appear 
before you not only as a representative of my 
company but perhaps as an ambassador of good 
will without portfolio and representing the casual- 
ty insurance business as a whole. However that 
may be, time did not permit my securing author- 
ity from my associates of our Claims Executives’ 
Committee to speak officially for them, yet I feel 
certain that nothing I shall say would not be 
heartily accepted by them. 

For a little more than a decade we have been 
struggling to improve the administration and pro- 
cedure of the most ambitious piece of social legis- 
lation ever enacted; a system of compensating 
the workers in industry who might be injured 
without regard to the question of fault. The 
statutes relative thereto are known as workmen’s 
compensation laws. Among the many provisions 
of these laws are the sections relating to medical 
care and the expense incident thereto. These 
medical provisions have many angles and the 
time allotted me will permit of only briefly allud- 
ing to one or two of these angles. 


During the first years of our experience under 
the workmen’s compensation laws, we found ac- 
cumulating on our books a surprisingly large 
number of cases classified as permanent totals. 
A study of these cases revealed all too many 
of them as falling within the class of what you 
would call poor end-results. What was the cause? 
What was the trouble? It is the speaker’s per- 
sonal opinion that this situation was due in large 
measure to the fact that it was almost impossible 
to interest the better grade of surgeon in indus- 
trial work. In considering this matter we must 
in fairness to all concerned bear in mind that in 
those days we were all dealing with a new problem 
and too much blame cannot be attached to anyone 
for the mistakes that were made. 

A great deal has been accomplished but there 
is yet much room for improvement. The Amer- 
ican College of Surgeons undoubtedly met with a 
considerable opposition from members of the 
medical profession when they set out by educa- 
tion to improve the standards of fracture service. 
Undoubtedly, there was resistance also to the 
program of the College in respect to the standard- 
ization of hospitals, but notwithstanding that 
opposition, such hospitals anxiously await the an- 
nouncement from your College indicating whether 
or not they are upon the approved list. Is it 
beyond the realm of possibility that the College 
may some time in the not too distant future 
establish also suitable standards of qualifications 
which those who would practice in the field of 
industrial surgery must meet? Is it not possible 
that the College may even designate those upon 
whom they will set the seal of their approval as 
qualified to handle industrial injuries and act as 
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advisors? Your Board of Industrial Medicine 
and Traumatic Surgery under the able leadership 
of Dr. Besley has established a minimum standard 
of medical service in industry which we heartily 
approve. 

You have probably noted in your programs or 
in the public press an announcement by Dr. 
Besley giving a skeleton outline of a program 
which has resulted from a conference held in New 
York between representatives of your College, 
headed by Dr. Martin, Dr. Besley, and Dr. New- 
quist, and the Claims Executives’ Committee of 
the National Council on Compensation Insurance, 
together with their medical directors. If carried 
out, this program will mean a higher standard of 
surgery in the treatment of industrial injuries 
than we have ever known before. It will mean 
an earlier return to work of the injured man and 
a reduction of lost time and wages; the consequent 
reduction in compensation losses will lessen what 
is becoming almost an intolerable burden to indus- 
try—the amount of premiums paid, which after 
all reflects the losses. This, I believe, is going to 
mean much not only to the injured man but to 
all the groups interested in the administration of 
the workmen’s compensation law, the members 
of the medical profession as represented by your 
membership here, the industrial accident boards 
and commissions, as well as labor. 

I wonder if you men have any idea of the tre- 
mendous sums that are expended every year for 
medical and hospital service. According to the 
report prepared by the National Council on Com- 
pensation Insurance, dated March 10, 1933, “‘the 
compensation carriers represented in the National 
Council pay approximately forty million dollars 
annually for medical and hospital service, of 
which approximately six million goes to hospitals 
and thirty-four million is paid to doctors.” A 
study of the medical cost trend from 1920 to 1929 
shows an increase in the average cost per com- 
pensable case from $77.00 to $102.00, these figures 
being based on the experience of all carriers in all 
states over that period. These figures would be 
nothing to weep over if there had been a corre- 
sponding reduction in the compensation losses. 

In a report of a special Committee of Claims 
Executives of the National Council who had given 
careful study to the question of the constantly 
increasing medical and hospital costs, it was found 
that much of the difficulty was due to the “treat- 
ment by unqualified physicians and surgeons, 
ending in poor surgical results, with prolonged 
disability and extended medical treatment; over- 


treatment, including physiotherapy; padded bills; 
additional cost and inconvenience in transferring 
cases to specialists” and it was their opinion that 
the principal cure for this situation could be 
summarized briefly in the word “education” — 
education, first, of the injured; second, of phy- 
sicians and surgeons and hospitals; and third, 
of industrial accident boards and commissions, 

The importance of the physician in the whole 
scheme of compensation has perhaps never been 
fully appreciated. Not only does the physician 
receive directly approximately one-third of all 
compensation costs, many millions in amount as 
we have just indicated, but he is also largely 
responsible for the size of the other two-thirds. 
The rates of compensation, the schedules and 
benefits are fixed by law. Industrial accident 
boards and commissions can only apply the math- 
ematics to the facts as they find them. It is the 
doctor who in the last analysis determines what 
the loss is both to the employee and to the em- 
ployer. His skill determines the period of recov- 
ery and the extent of the recovery—in other 
words, the end-result. 

His conscientiousness and fairness determine 
the liability of the employer and the insurer. He 
is the great variable factor in this whole scheme, 
and in this connection I come to the last thought 
that I want to leave with you and that is a situa- 
tion which should have the serious consideration, 
not only of this body, but of all state and county 
medical associations. I refer to the giving of 
evidence at hearings before industrial accident 
boards and commissions by men upon whom has 
been conferred the degree of doctor of medicine 
and who have been licensed by the state to prac- 
tice as such—evidence which is neither scientiti- 
cally reasonable nor scientifically probable. Such 
men are not only trailing in the dust the fair name 
of their profession but are dishonestly influencing 
awards by their false testimony. 

May there be a better understanding between 
the members of your profession and the repre- 
sentatives of the casualty insurance business. ‘Too 
frequently local groups on one side of the fence 
or the other (there should be no fence) antagonize 
each other by statements which do not reflect 
the real situation. The business of insurance has 
never been unfriendly to the medical profession. 

It is the hope of the business of insurance that 
the vision which appeared to the Apostle Paul 
may appear to the Fellows of this great College 
and they may hear the words and answer the call, 
“Come over into Macedonia and help us.” 
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PAPILLOMA AND CARCINOMA OF THE BLADDER AMONG DYE 
WORKERS' 
G. H. GEHRMANN, M.D., F.A.C.P., Witmincton, DELAWARE 


Medical Director, E. I. du Pont de Nemours & Company, Inc. 


NHE so called aniline tumor of the bladder is 
an entirely new occupational disease in this 
country; the first cases appeared in 1931, 

and the first report on a group of cases was made 
by Ferguson, Washburn, Anderson, Gay and my- 
self. Since this first report (1) further studies by this 
same group, with the very able assistance of Dr. 
E, E. Evans and Dr. Humphrey D. Wolfe, have 
materially increased the data on cases under ob- 
servation and treatment. 

Before presenting this later group, I will very 
briefly review a few of the earlier investigations 
and attempt to give you a short description of the 
general nature of the dye manufacturing industry. 

In 1895, Rehn reported the first observations 
made on a group of 45 men engaged in the dye 
industry in Germany. At that time he reported 
2 cases of papilloma and 1 of carcinoma, and sug- 
gested the possibility of occupational origin. In 
1904 he reported 20 additional cases. 

Leuenberger in 1912 reported 18 cases which he 
had observed at Basel, and at the same time he 
reported, as a result of studying the statistics of 
the Basel Clinic, that 50 per cent of all bladder 
tumors treated at the clinic were among dye 
workers. Further, he proved that the incidence of 
bladder tumors was 33 times greater among dye 
workers than among those outside the industry. 

Rehn’s original theory brought about a great 
deal of discussion, much dissension, and lengthy 
investigation. However, his original opinion 
eventually became an undisputed fact. Bladder 
tumors were accepted as an occupational disease 
and made compensable in Germany. 

Prior to 1914, practically the entire dye manu- 
facturing industry was confined to Germany and 
Switzerland. Subsequent to 1914 the industry 
was developed in this country and has since 
grown to major proportions. 

Briefly, the manufacturing process may be 
divided into 3 stages, viz., chemical, intermediate, 
and dye. The first stage is a distillation process, 
and from the coal tar there is derived benzol, 
toluol, xylol and naphthalene. In the second, or 
intermediate stage, the products of the first stage 
are subjected to the processes of nitration, chlor- 
ination, reduction, and sulphonation. In the third 
and final stage, the dyes are compounded. It is 
in the second, or intermediate stage, that bladder 


tumors develop and in no instance have they oc- 
curred in the first or third stages. 

Since 1931, we have made 1,601 cystoscopic 
examinations, and of this number there have been 
1,173 individuals examined; 428 of the examina- 
tions have been rechecks. This entire group has 
been engaged in the manufacture of dye inter- 
mediates. 

In this group we have found a total of 49 
tumors; 35 of which are papillomata and 14 car- 
cinomata. Thus, we have an incidence of bladder 
tumor in 4.1 per cent of the group examined. 
Deaths from cancer of the bladder as recorded in 
the United States Registration Area from 1925 
to 1929 were 3.20 per cent (2). We have no figures 
indicating the incidence of bladder tumors in 
1,173 individuals outside of the dye industries 
who have had routine cystoscopic examinations. 


ETIOLOGY 


The tumor-producing chemicals are encountered 
in the intermediate stage of manufacture. A 
careful analysis of our group indicates that beta 
naphthylamine, benzidine and alpha naphthyla- 
mine are the causative materials. In Germany, 
beta naphthylamine, benzidine, and aniline are 
accepted as the principal irritants. We have 
repeatedly examined a group exposed to aniline 
only, for as long as 18 years, finding no tumor 
incidence, and therefore it seems possible that 
aniline is at least a questionable factor. English 
dye manufacturers have reported several cases 
from alpha naphthylamine and we can confirm 
this observation with a group of 12. The final 
observations have not been made and eventually 
other chemicals may be added to the list, but we 
can say that up to the present time beta naph- 
thylamine, benzidine, alpha naphthylamine and 
possibly aniline are the causative agents. 

Length of exposure varies from 5 to 23 years, 
the average being 11 years. German observers 
have reported 1 case in as short a time as 2 years. 
This case, however, is questionable, since there is 
no evidence to indicate that this man had a nor- 
mal bladder when engaged for work. 

Age does not seem to bear any direct relation- 
ship to incidence. In our group the age range 
was: I case 24 years of age, 9 from 30 to 4o, 13 
from 40 to 50 and 12 from 50 to 60. 
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Family history of cancer seems to be no factor, 
for we were able to obtain a positive history in 
only 5 of our cases. 

Absorption takes place by 3 routes: the respir- 
atory, gastro-intestinal and skin. The most im- 
portant route is undoubtedly the respiratory but 
it must be remembered that skin absorption of 
intermediates can, under conditions of careless 
handling, become the most important portal of 
entry. Further, in view of the fact that tumor 
production is due to long continued exposure to 
low concentrations, even the gastro-intestinal 
tract may assume important proportions. One 
of the most important facts to remember is that 
after a minimum exposure of 2 years, removal 
from occupation does not change the possibility 
of tumor development. Tumors have developed 
from 5 to 35 years after change of occupation. 


PATHOLOGY 


The pathological anatomy is essentially the 
same as in tumors of unknown origin. Tumors 
may occur as primary papillomata or may be ma- 
lignant from the beginning. They may be single, 
multiple, papillary, sessile, infiltrating or non- 
infiltrating. The majority occur in or near the 
trigone, but may occur anywhere in the bladder 
wall. Metastasis is rare and in our group has not 


been observed. 
SYMPTOMS 


There are no reliable symptoms, either objec- 


tive or subjective, to be ascertained without 
actually viewing the tumor through the cysto- 
scope. Hematuria is a late symptom and often 
does not appear until malignancy is well ad- 
vanced. Simple tumors may or may not show 
microscopical or macroscopical blood in the urine. 
Our routine requires a cystoscopic examination— 
of intermediate employes once a year while em- 
ployed, every 3 months in those cases which have 
been positive for tumor, and prior to employment 
in all cases. German observers rely upon the 
presence of blood in the urine on 3 successive 
occasions to determine the necessity for cysto- 
scopic examination. Our experience has con- 
vinced us that with this method many early cases 
progress into the advanced stages before detec- 
tion; many papillomata become carcinomata, and 
carcinomata may reach the stage where complete 
resection of the bladder is necessary with trans- 
plantation of the ureters. 


TREATMENT 
Treatment is divided into two divisions— 
preventive, and treatment of the tumors. 
Preventive. The manufacture of dye interme- 
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diates must be conducted in such a manner as to 
absolutely exclude dust, fumes and skin contact. 
This means the adoption of an entirely closed 
process for the manufacture of alpha and beta 
naphthylamine, benzidine, and aniline. 

All applicants for employment in or about 
these processes must have a cystoscopic examina- 
tion and before acceptance must present a normal 
genito-urinary system. 

Treatment of tumors. Tumors classified as 
Grade I, which are small and easily accessible, 
are treated by bipolar fulguration through the 
cystoscope. Large tumors of the Grade I type 
are treated by open operation. 

Tumors of the Grade II type, which are reason- 
ably small and easily accessible, are treated 
through the cystoscope by fulguration. Large 
and inaccessible tumors are treated by open 
operation. 

All tumors of Grade III or IV are treated by 
open operation and implantation of radon seeds. 

Our experience has convinced us that large 
tumors which are apparently benign may, upon 
biopsy, show sections which are definitely malig- 
nant. Furthermore, every tumor of the bladder 
can be considered malignant until proved other- 
wise by biopsy and microscopic examination. 

The treatment as outlined is that which we 
have followed in the past 3 years. We have had only 
2 fatalities, 1 case developing an acute retention 
3 months subsequent to operation and the other 
developing a rectovesical fistula; the remaining 
patients are all back at work with the exception 
of one who was operated upon about 3 weeks ago. 


SUMMARY 


1. Bladder tumor is an occupational disease 
occurring among dye manufacturing workmen 
who are exposed to certain intermediates. 

2. Time of exposure and not age is the causa- 
tive factor. 

3. Cystoscopic examination is the only sure 
method of diagnosis. 

4. An absolutely closed method of manufacture 
will prevent tumor formation. 

5. All tumors should be detected as early as 
possible and destroyed immediately. 
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BACK INJURIES! 
FREDERIC JAY COTTON, M.D., F.A.C.S., Boston, MASSACHUSETTS 


ACK strain is a subject one hesitates to 
speak on, so cumbered is it with difficulties 
in diagnosis, with wild theories of path- 

ology and with divers methods of therapeutic 
procedure. The fact is that, save for certain spe- 
cific lesions, we know very little about backs— 
hardly enough even to draw the line between 
pathological conditions and those due to actual 
trauma or continued slight overstrain. We can 
name certain definite pathological cases, such as 
the Striimpell-Marie type with ankylosed ver- 
tebral bodies, and the infectious type with pro- 
gressive fusion of sacro-iliac articulations, in which 
trauma is an exciting and not a producing cause. 
Similarly, spondylolisthesis or pedicle defects in- 
dicate no recent cause although they may be a 
source of aggravation. 

In definite traumatic cases there is no question 
about the fractures, whether they be of the unim- 
portant transverse process or of the vertebral 
bodies, for they are of recent origin. However, 
the differentiation between an old compression 
fracture and the “occupational” wedge-shaped 
body (Lane) or changes sometimes seen in elderly 
patients with hypertrophic changes, is a source 
of argument. 

The occurrence of lumbosacral lesions without 
pedicle defect or spondylolisthesis is debatable, 
as are also many sacro-iliac cases. It must be 
confessed that our diagnosis between lumbosacral 
and sacro-iliac lesions is clinically far from being 
precise. 

There are sacro-iliac cases obviously involving 
displacement, usually in flexion, that are not 
shown in the X-ray, but in which brilliant results 
from manipulation leave no diagnostic doubt. In 
all other lumbosacral and sacro-iliac cases, unless 
secondary changes such as porosis or cartilage 
absorption are evident, we have no proofs—and 
as a result we are often wrong in our diagnosis. 
There are elaborately worked out tests for dif- 
ferentiation but they do not seem to work out 
very well. Perhaps, to clear the decks, we should 
consider the lesions as to which we have actual 
data. 

First let us consider fractures, and that means 
compression fractures from the tenth dorsal to 
the second lumbar vertebre. These fractures 
show clinical localization of symptoms even if 
there is no obvious deformity. The skiagraph is— 
in fresh cases—-unmistakable. 


Treatment is under question only as to whether 
we should attempt forcible correction of the com- 
pressed vertebra or not. With or without this 
treatment, we must attain hyperextension and 
hold it. Bed treatment for a month followed by 
a brace and the indicated exercises usually results 
in a cure in 6 to 9g months. These patients do 
almost uniformly well if they are so treated. 

Fractures of transverse processes, often mul- 
tiple, seem to be usually the result of convulsive 
muscle action and are in themselves unimportant. 
Uniting often by fibrous union only, they seem to 
be only a complication and a visible evidence of a 
badly wrenched back. 

Rupture of cartilages, now talked of, does occur. 
How important it is, is doubtful, but for the next 
year or two this lesion with the migration of the 
much advertised nucleus pulposus will possibly 
make much legal trouble. How important it is 
clinically is sub judice. 

There is no doubt that lumbosacral lesions are 
overlooked. Congenital lesions, whether full- 
blown spondylolisthesis or pedicle defect only, 
may give no trouble for youth and early manhood, 
but may make trouble after trauma. These le- 
sions, and few others, call for spinal fusion. The 
difficulty is to make a diagnosis and that depends 
on excellent X-rays. In absence of this definite 
diagnosis indiscriminate fusion operations are not 
called for, whereas they have frequently done 
much harm. 

Similarly, fusion operations higher up can be 
justified only by very definite local signs indicat- 
ing ligament tear or damage to articulations or 
the like which are seldom definitely shown. Lately 
we have heard more than a bit about asymmetry 
of articular facets and the resulting strain. 

Most of the back cases seem to be strains of 
muscle or ligament, tending to hang along, lame 
for months. If treated with absolute bed rest in 
case there is irritative spasm, and with brace 
support for a few weeks, then with careful exercise 
following this, most of them will get well. In 
some cases there is a toxic background calling for 
the search for foci of infection. 

Commonly enough there is an actual patholog- 
ical arthritis of infectious type. Frequently there 
is an obvious overgrowth—“ hypertrophic arthri- 
tis”’—which is in fact hardly more than the badge 
of age or hard work. While the latter condition 
does not always determine a bad prognosis it does 
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give a poorer, slower, comeback after trauma. 

Very rarely there are sacro-iliac joints that 
crunch in and out of place. These are the cases, 
perhaps the only ones, calling for fusion. There 
are others in which careful history taking and 
examination leave no doubt of a displacement, 
usually in a position of flexion. These are the 
cases for reduction by extension manipulation. 
When treated, they do as well for us as for the 
osteopath, and furnish spectacular cures. They 
cannot be diagnosed by X-ray. 

As to other sacro-iliac conditions the picture is 
very confusing. Cases showing the so called clin- 
ical signs evidence no displacement, and if there 
is a pathological condition present it is apt to be 
one of porosis about the joint or later sclerosis 
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more suggestive of arthritic change than of 
trauma. 

Acute cases, apparently sacro-iliac conditions 
with referred sciatic pains, often with exaggerated 
muscle spasm, yield with fair constancy to rest in 
hyperextension, belt support, and careful exer- 
cises. What the pathology is we do not know. It 
seems that the more radical measures of fusion of 
various sorts have shown no encouraging results. 

Knowing as little as we do of the pathology of 
the usual strains, it is well to proceed conserva- 
tively, unless an actual diagnosis indicates other- 
wise. After all, many back injuries fall in the 
category of what our colored brother calls “ misery 
in de back”’ and they do well if they are not over- 
diagnosed and overtreated. 
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GILLIES: RECONSTRUCTION SURGERY 


RECONSTRUCTION SURGERY—THE REPAIR OF 


SUPERFICIAL 


INJURIES! 
Sr HAROLD GILLIES, C.B.E., F.R.C.S., F.A.C.S. (Hon.), Lonpon, ENGLAND 


Plastic Surgeon to St. Bartholomew’s Hospital, London; the London County Council; the Royal Air Force; St. Andrew's Hospital, 
Dollis Hill, London; and the North Staffordshire Royal Infirmary, Newcastle-under-Lyme 


S under the term of reconstructive surgery 

 ' almost any form of plastic surgery other 

than cosmetic might be included, the sub- 

ject would require a complete treatise to do it 

justice, and as it is one’s experience, whether good 

or bad, which might be of some use to the profes- 

sion, it is proposed to base this paper on personal 

experience. All surgery is reconstructive, even 

though its main primary object at the time be 
destructive. 


CLASSIFICATION 


Group 1. Many general surgical operations are 
plastic in character, but a true plastic operation 
may be defined as one in which new tissue either 
in the form of a graft or flap is introduced. 

Group 2. Many cases of injury to the face are 
typified by a displacement of normal tissues with- 
out true loss of substance, such as in broken noses 
and jaws. In this group the main treatment con- 
sists in reduction of the fracture, and replacement 
of the soft tissues, and only in the severer cases is 
a graft required. It is obvious that accidents of 
work, transport, and home life are likely to pro- 


duce injuries falling under Groups 1 and 2. 

Group 3. Those “plastic” or cosmetic opera- 
tions which involve reduction of existing normal 
tissues or additions to them are definitely in 
a different category and may on this occasion 
be dismissed. 


THE CAUSATIVE AGENCIES AND THEIR 
RELATIVE FREQUENCY 


Group 1 cases require the introduction of new 
tissue by means of a graft or flap. Burns form 
the chief causative agent of the injuries, and those 
occurring in the home are still the most prevalent 
—clothes catching fire, scalds, hot water bottle 
burns, and burns acquired during epileptic seiz- 
ures being the most frequent. Other common 
causes are burns due to the explosion of spirit and 
paraffin lamps, to the ignition of celluloid combs, 
and the explosion of petrol due to static electricity 
during the dry-cleaning of clothes. Burns asso- 
ciated with other injuries resulting from accidents 
in motor cars, motor cycles, motor boats, and 
aeroplanes are only too prevalent. The accidental 
explosion of acids in chemical works, criminal 


cases of acid throwing, and gunshot injuries both 
accidental and intentional are causes sometimes 
met with. The electric burn, not infrequent, pre- 
sents distinctive features. Industrial injuries 
other than those resulting from burns include 
crushing by machinery, and scalping accidents, 
now less frequent since hair has become shorter, 
and inspectors more vigilant. Mining accidents 
from falls and explosion must also be included. 
Large losses of the skin of the face and body may 
occur as the result of road accidents. Injuries to 
the eye, apart from the eyelids, occur as the result 
of flying pieces of hot metal or acid, and frag- 
ments of glass; these may cause ulceration of the 
conjunctiva and subsequent symblepharon. 
Injuries of the face causing displacement of 
normal tissue, Group 2, are most frequently the 
result of accidents of transport. Soft tissues are 
cut, crushed, and displaced, while the bony and 
cartilaginous framework of the face may be frac- 
tured and displaced by these very common 
injuries. A large number of these displacement 
injuries also occur as the result of sports, such as 
boxing, football, cricket, riding, polo, hunting, 
skating, aviation, hockey, lacrosse, and even golf. 
The same type of injury may also occur, but less 
frequently, in the factory and the home. 


DIAGNOSIS 


For a successful outcome of the treatment, an 
accurate diagnosis must be made. This point is 
emphasized because few surgeons have been 
trained to estimate by eye the exact loss of skin, 
muscle, bone, or cartilage that may occur, or 
indeed the amount of displacement of normal 
tissues. But it is on these very points that the 
diagnosis for the reconstruction mainly rests. 
Further, loss cannot accurately be estimated until 
allowance has been made for the replacement into 
normal position of those parts that are normal but 
displaced. 

TREATMENT PLAN 

Having made this estimate one must then de- 
cide on the best method of repair, and if the 
method of choice be not available, which of the 
various alternative methods should be attempted 
in any individual case, taking into consideration 
the age, sex, physical, and financial condition of 
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Type (Fig. Nos.) 
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Donor area 


TABLE I.—FREE GRAFTS 





Recipient area 


Method 





Skin grafts 
Thin razor grafts 


(Thiersch grafts) 


(Fig. 1) 


Thick razor grafts 


These grafts are generally 
taken from the inner side of 
the arm where it is hairless 


Thin razor grafts are mainly used in places 
where mucous membrane is normally present, 
e.g., in the mouth, called ‘‘buccal inlay”: or 
intranasal grafts: for contracted sockets: in 
the urethra 


Instruments used, Blair or Thiersch| 1, 2, 
knife, sterilized board and vase- 
line, the board being used to 
keep the skin at even stretch 

The graft is cut as thinly as pos- 
sible 

Graft applied on “stent” mold 
with pressure 





The inner side of the arm or 
any aspect of the thigh or 
buttock. Immense pieces of 
graft can be cut with a Blair 
or Thiersch knife 





Dissected grafts 


(whole thickness 


grafts) 


The inner side of the arm, 
front of the chest, outer 
aspect of the thigh, the back 
of the ear and upper eyelid 





Hair-bearing grafts. 
These are also dis- 
sected grafts. Care 
must be taken to 
include all the hair 


follicles 
Pinch grafts 


Mucous membrane 


grafts 


The most common conditions in which these 
grafts are used are: granulating areas of the 
scalp and forehead; cicatricial ectropion of the 
eyelids; X-ray burns of the face and neck; and 
loss of whole skin on the body or limbs. They 
are particularly applicable for replacement of 
skin on the hands, for webbed fingers, X-ray 
and other burns 


Same as for thin except that the 10 
graft is cut considerably thicker 

Graft applied on ‘‘stent” mold 
with pressure 





Eyelids, and portions of the face in which a good 
cosmetic effect is specially worth attempting. 
When successful, they are more flexible and of 
better texture than razor grafts; but the per- 
centage of perfect successes is not so great as 
with the thick razor grafts. Indications for 
use: where there is cicatricial ectropion of one 
eyelid, and not of the opposite eyelid, enough 
skin may be occasionally found to repair the 
ectropic eyelid. Skin from the back of the ear 
can readily be obtained, and is useful for eye- 
lids, loss of skin on the nose, and other small 
patches on the face.* 


The skin is excised in anatomical 
dissection, down to, but not in- 
cluding, the fat. The graft is cut 
to such a size and shape that 
when it is sewed into its bed it 
will be at the tension of normal 
skin—in other words, an exact 
fit. Pressure applied 





The mastoid strip 


The thigh 


Eyebrows and mustache 


Clean granulating wounds where a cosmetic 
effect is not imperative 





The mucous membrane of 
the lower lip and inside of 
the cheek 


Its uses are almost entirely confined to loss of 
conjunctiva, when there is a normal eye pres- 
ent, and particularly in symblepharon to form 
the lining of new eyelids. They also may be 
used in the urethra 


These grafts are usually dissected, 4 
but may be shaved with a tiny 
razor. They are usually cut to 
the size of the part to be re- 

laced and sewed in 

Note: Even the thinnest skin graft 
is likely to grow sufficient hairs 
to irritate an existing eye 





Fat grafts 


Fat is usually obtained from 
the abdominal] wall, and fre- 
quently from the area of an 
existing scar. The more 
firm the type of fat, the 
less will its bulk be ab- 
sorbed on grafting 


The commonest application of fat method is for 
building up the contour of the cheeks or chin; 
or for insertion beneath a previously implanted 
skin graft. They may also be used under 
depressed scars 


A piece of fat is cut to the shape 5 
required and about 30 per cent 
larger than finally required to 
fill the defect to allow for 
shrinkage. It is then inserted 
underneath the depression 





Cartilage grafts 


(Figs. 8 and 12) 


(1) Costal cartilage. The free 
border of the seventh rib is 
usually taken, as it is the 
thickest and straightest pos- 
sible 

(2) Septal and alar cartilages 
and the cartilage of the 
concha are of great use for 
minor deficiencies of the 
nose 


Chiefly the bridge of the nose 


Example. A curved piece of ear cartilage may be 
used to give support to a new ala nasi, or a 
new ——. Large among ef ear cartilage may 
be utilized to give form to a new ear, but this 
type of graft usually has to be taken from a 

onor 


6, 14 





Osteochondral 
grafts 


The junction of the bone and 
cartilage in the rib may be 
utilized with success to form 
a new bridge in the nose; 
the bony portion being ap- 
posed to the freshened bony 
“ey of the existing nasal 


vridge 


Generally of value in young children’s noses. 
Osteocartilaginous grafts may be used to re- 
place the ascending ramus of the body of the 
mandible after surgical excision of that area, 
the cartilaginous portion abutting into the 
— cavity region and forming a false joint 
there 





Bone grafts 


Usually the ilium 











This is the usual method of inserting new bone 
in the mandible, though block tibial grafts have 
also been used 

Osteoperiosteal grafts from the tibia have also 
a used with success in making a new man- 
dible 











*Cases will occur from time to time in which a compl 
patient, having been retrieved and carefully preserve 


experience of this 


which the tip of t 


from the dog or t 


type of case, it is very definitely recommended to attempt this regra‘ 
he nose was cut off by a piece of plate glass and sewed back into place ro hours later. 
ground were regrafted, 2 successfully enough to obviate further treatment; in the third a large portion o 


brow with frontalis muscle was sewed back, but was a complete failure. Advice: Keep the piece. 








etely detached portion of the face, and fingers or toes in particular, are brought up with the 
in the hope that the doctor — be able to regraft the portion. From a naturally limited 
ting. The illustrations are appended of an authentic case in 


In 3 dog bite cases ey 2 i ony eit er 
the forehead and cye- 
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Fig. 1. 


Thin razor graft on mold, for eye socket. 


the patient. Thus the very young and very old 
ar2 not suitable for large and complicated flaps. 
A. the forehead skin provides the best type of 
re lacement tissue for any part of the face other 
than the eyelids, it should be used more readily 
in the female, who can cover the secondary 
blemish with her hair, than in the male who can- 
nt do so. Further, the female must often be 
s, ared the additional scarring of a pectoral or arm 
flip when a belly flap is equally available. The 
male can tolerate a low neck or chest disfigure- 
ment with equanimity in order to have a facial 
blemish restored with healthy skin. The presence 
or absence of hair must also be taken into account 
as between the sexes. Both the local and general 
physical condition should be gauged; the local 
from the point of view of vitality and infection, 
and the general from all points of view, not for- 
getting the psychological. Finally, the financial 
status enters the problem, and a decision to carry 
out a presumably inferior method of repair may 
have to be taken in order to shorten the stay in 
hospital and the number of operative stages. 

It cannot but be admitted that this decision as 
to method of treatment is one of the most trou- 
blous that can face either surgeon or physician. 
Should the ideal be attempted with a considerable 
risk? Should the next best be carried out with 
less risk? Or should an inferior result be aimed at 








Loss of whole thickness of skin over bridge of 
nose. Left, immediately after loss; right, after replacement 
of piece of skin which had been preserved and was sutured 
into the nose to hours after accident. 


Fig. 2. 


with hardly any risk? Not only should a careful 
balance sheet be prepared of the pros and cons of 
the particular problem, but the surgeon’s own 
predilections and experience must also be taken 
into consideration. Frequently it is almost impos- 
sible to state beforehand that the inferior method 
will always produce the inferior result, or the 
more troublesome superior method a_ perfect 
result. It is therefore frequently necessary to tell 
the patient to try the less-likely-to-be-successful 
method, leaving the possibly more complicated 
and brilliant repair as the last resort. By such a 
decision a surgeon will often deny both his 
patient and himself the satisfaction that each 
deserves. We therefore return to the cardinal 
principle of medicine and surgery, namely, that 
the patient, not the condition, must be treated. 
In this respect it should not be forgotten that the 
psychological outlook of the particular individual 
will modify the treatment plan. 

However, in order to have a basis for arriving 
at one’s decision, the accompanying tables of 
repair by free and pedicle grafts have been pre- 
pared. They are admittedly most incomplete, and 
savor of that dogmatism which should be absent 
from the reconstructive surgeon’s mind; the 
guarded use of opportunism is an essential factor 
in plastic surgery. 





Fig. 3. Traumatic loss of nose and lip. Up and down variety (Gillies) of forehead flap. 
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GILLIES: 


RECONSTRUCTION SURGERY 


g. 4. Electrical burn of nose, eyebrow, and cheek. Variety of Gillies “up and down” flap with secondary use 


dicle to form eyebrow and cheek. 


METHODS OF REPAIR 


‘he cases may be divided into two groups. In 
Group 1 the repair is accomplished by the intro- 
duction of new tissue; in Group 2 by replacement 
of displaced tissue. In Group 1 free grafts and 
flaps are used in the repair. By an autologous or 
free graft is meant the transplantation of a com- 


pletely detached portion of the body and its 


reapplication to another. In surface wounds 
when function and form are desirable the whole 


of the contracting scar or granulating area should 
be excised prior to the application of the graft. 
Surface grafts may, however, be definitely applied 
to clean granulating areas by one or other of the 
methods. The functional and esthetic results 
depend on so many factors that no purpose would 
be served by a detailed description of them. Of 
the various grafts mentioned in Tables I and II, 
all are uniformly successful except perhaps the 
whole thickness skin graft and the mucous mem- 


Fig. 5. Industrial accident. Partial scalping. Repair by single pedicle flap. Note 
the secondary wound was successfully closed by suturing in the scarred epithelium 
which was removed to accommodate the hairy flap. 
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Fig. 6. Result of early treatment of road accident. Acromiopectoral tube pedicle rhinoplasty stiffened with cartilage 


graft. (From Med. Press & Circ., 1934, April 11.) 


brane graft; nevertheless one must bear in mind 
that there is still a great deal of experimental 
work to be done in connection with all forms of 
grafting. 

The Group 2 cases, in which the repair is accom- 
plished by replacement of displaced tissues, 
include defects (A) soft tissue injuries and (B) 
fractures and dislocations. 

A, 1. Uncomplicated scars. The repair of simple 
scars might hardly be included under “recon- 
struction surgery,” but an occasion may always 
arise when even if the scars have healed well by 
first intention, or after a primary suture, the result 
is displeasing and the possibilities of excision and 
re-suture have to be considered. 

Three main points may be stressed: The final 
repair should not be undertaken before all inflam- 
mation has subsided. Lymphatic obstruction 


Fig. 


should be lessened by skilled massage, and the 
vascularization of scars increased. The value 
of the pre-operative and postoperative X-ray 
or radium treatment, by a skilled therapist, of 
keloid scars should be borne in mind. 

The primary scar, or scars, may then be excised 
together with all the underlying scar tissue, dirt, 
and foreign bodies. In these operations as in all 
plastic work, tissue trauma caused by the use of 
heavy instruments, or the clumsy use of light 
ones, should be avoided. Hemostasis is impor- 
tant, hematomata being a serious complication. 
There is no contra-indication to the use of fine 
catgut ligatures, but with superficial vessels direct 
crushing is satisfactory. After complete under- 
mining, the skin edges may be brought into accu- 
rate apposition, and in clean straight incisions 
one fine subcuticular silkworm gut stitch threaded 


\T 


7. Traumatic loss of skin of forearm. Very large direct flap applied to the forearm. 
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GILLIES: 


Fig. 8. Severe unilateral facial burn. Repair: (1) Thick 
razor graft for eyelids; (2) right and left acromiopectoral 
flaps. Intermediate host, right wrist. 


on an eyeless needle may be used. These stitches 
have the advantage of not passing through the 
skin edges except at the end and commencement 
of the incision. In certain cases ordinary inter- 
rupted stitches on eyeless needles are indicated. 
These interrupted stitches may be left in from 2 
to 4 days, the subcuticular longer, and protection 
may be afforded by a light gauze dressing applied 
with even pressure by mastisol or elastoplast 
fixation. As regards the postoperative care, the 
patient can improve these scars by self-massage 
with sterile paraffin (Fig. 10). 

A, 2. Complicated scars. One would include in 
this section irregular, Y-shaped, U-shaped, and 
depressed scars. The same principles are involved 
in their repair as in that of uncomplicated scars. 
There is frequently cicatricial contraction affect- 
ing the surrounding structures, and when released 
a gap is left which must be replaced by a simple 
advancement or transposed flap. During the 
suture of these flaps, care must be taken to ensure 
that they have a sufficient blood supply, and 
when re-sutured they should be under tension as 
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Fig. 9. Factory accident. Complete avulsion of scalp, 
forehead, eyebrows. Bilateral abdominal tube pedicle. 
Intermediate host, the wrist, double attachment. Trans- 
ference to scalp. 


nearly that of normal skin as possible. With re- 
gard to depressed scars, the insertion of a fat 
graft may be indicated (see tables, also Fig. 11). 
In the difficult vertically inclined depressed 
scars of the cheek, if the skin and scars are under- 


Fig. to. Transport accident. 
tissues. Repair. 


Scarred and displaced soft 





SURGERY, GYNECOLOGY AND OBSTETRICS 


eo 
a - “ 


Fig. 11. Acid burns of neck. Ectropion, symblepharon. 
Use of an already implanted tube pedicle as an interme- 
diate host for second pedicle. Terminal implantation to 
neck after spreading of flap. (From Med. Press & Circ., 
1934, April 11.) 


Fig. 12. Transport accident. Fractures of maxilla, eth- 
moid, and nasal bones. Two figures on left, after prelim- 
inary replacement of nasal bones and maxilla. Two figures 


mined through an incision in the pre-auric ilar 
region, the depression can be smoothed ou’ by 
stretching the skin upward and backward. [he 
deep part of the scar being left in its original 
position, it no longer lies beneath the skin ¢car, 
and the result is usually a very satisfaciory 
smoothing of the contour. Throughout, ‘orn 
muscles should be accurately repaired and their 
action and function stimulated by electrical 
treatment. — 

B. Fractures and dislocations. 1. The nose. 
These fractures may be divided into two main 
groups: (a) Fractures with lateral or backward 
displacement of the nasal arch. These are o/ten 
accompanied by fracture and displacement of 
the septum. (b) Impaction of the whole of the 
bony structure into the ethmoid—‘‘dish-{ace 
deformity.” 

These injuries are frequent in civil and indus- 
trial life as the result of direct and indirect blows. 

The treatment consists in an attempt at thor- 
ough disimpaction, mobilization, and resetting of 
the bones as soon as possible. If delay occurs 
before the patient comes for treatment surgical 
refracture and disimpaction are indicated. In 
severe comminuted cases replacement alone of 
the bones is of little value and reconstruction of 
the nasal contour by means of a cartilaginous 
graft is indicated, if all sepsis and inflammation 
have subsided (7) (Fig. 12). 

2. The malar zygomatic compound. ‘These 
accidents are more common in traffic accidents, 
and riding accidents, than is commonly supposed. 
The malar zygomatic compound is one of the 
chief protectors of the eye and bears the brunt of 


on right, after cartilage graft to nose and excision nd 
resuture of lip scar. (From Med. Press & Circ., 1 34 
April 11.) 
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ance to violence from many directions. The 
)toms are cedema and ecchymosis, which may 

the depression of the malar bone; unilateral 
axis due to fracture into the antrum; me- 
ical obstruction of jaw movement; numbness 
the infra-orbital nerve; diplopia. 

A. X-ray examination (30 degrees occipito- 
mer al) will reveal the site of the injury and 
rep! cement should take place, before adhesions 
hav formed, by means of a careful leverage of 
the ragments into position (8). When the malar 
pro 1inence has been destroyed by direct avul- 
sion sepsis, or an irreducible impaction, it may 


be - itisfactorily replaced by the turning down- 
war | and forward of a temporal muscle flap, or 
by 


fat graft implanted subcutaneously (9). 

3. The maxilla and mandible. The vast major- 
ity of fractures of the maxilla and mandible can 
be «dequately dealt with by expert dental treat- 
mer! coupled with such general surgical treat- 
mer t as may be necessary. There is a small group 
of complicated cases requiring more expert treat- 
mernt—frequently surgical—of the maxilla to 
assist the dental colleague. A considerable group 
of cases also occurs in which non-union of the 
mandible eventuates. The cause of this non- 
union may be due either to loss of bony substance 
or to other well known conditions. The remedy 
is readily at hand in the form of a bone graft, 
iliac bone grafts to the mandible giving particu- 
larly successful results (11). 

In cases of fracture of the lower part of the 
maxilla, where control cannot be obtained by 
dental splints, and where there has been extensive 
loss of the alveolus and maxilla in the neighbor- 
hood it may be found necessary to skin graft a 
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new upper buccal sulcus. An efficient apparatus 
carrying teeth can then be fitted. In mandibular 
fractures the skin grafting of a new buccal sulcus 
is also occasionally indicated (2). Almost invari- 
ably this need occurs after gunshot injuries. 
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HAND INFECTIONS IN INDUSTRIAL ACCIDENTS! 


ALLEN B. KANAVEL, M.D., F.A.C.S., Cutcaco, ILLINors 


J ARYING with the industry, as shown by 
/ insurance statistics, hand infections still are 
responsible for from 5 tog per cent of all total 
disabilities. Were it not for these startling per- 
centages I would not presume to discuss with this 
body of surgeons, whose primary interest has been 
the care of industrial accidents, some of the simple 
principles of surgery of the hand in relation to in- 
fections. Of the total hand disabilities 20 to 50 
per cent arise from infections, a large proportion 
of these having their inception in trivial injuries. 
This number can be markedly reduced by a more 
widespread appreciation of the potential danger, 
a more intense campaign of education of the em- 
ployee as to the importance of caring for simple 
injuries, of employers as to the economic value of 
prompt and efficient treatment, and of the profes- 
sion as to the basic principles of diagnosis and 
treatment. 

Certain etiological factors that should always 
be borne in mind have a peculiar application to 
industry. Employees as a rule live an indoor life, 
have little sunlight and often poor food. They 
are therefore debilitated and favorable subjects 
for the spread of infections. In cold climates we 
see this most often in the late fall or early spring, 
and in warm climates after the intense heat of the 
summer. During these periods the danger of 
virulent infections is increased especially in the 
freezing and melting period, due to the prevalence 
of influenza, tonsillitis, and similar infections with 
resultant streptococcic contamination of the 
blood stream. 

Another factor is the ignorance on the part of 
employees that leads to primary inefficient or even 
harmful treatment such as neglect and fellow em- 
ployees’ treatment of simple injuries, as for in- 
stance the removal of splinters. It must also be 
admitted that too often the attending surgeon, 
who would be vitally interested in a major injury, 
pays too little attention to these small injuries, 
especially in the follow-up. 

Again employees are peculiarly liable to trauma 
of the hands and to cracked calluses, both of 
which are fruitful sources of infections. 

It has been found that certain types of infection 
are peculiar to certain industries. For example, 
confectioners, who handle fermenting fruits and 
spray them with sugar, and cooks and bartenders, 
who deal with fermenting grain and vegetables, 
are peculiarly liable to paronychia. In such cases 


the nail loses its luster, turns dark, and is finally 
lost. A persistent chronic inflammation of the 
nail bed continues for weeks and months. If the 
cause is recognized and the occupation chanzed 
or if rubber gloves are worn, the condition heals 
promptly. The surgeon caring for the patient has 
not done his duty until he has apprised the em- 
ployer of the danger and taken steps to prevent 
the infection in other employees. 

Office workers not infrequently accidentally 
break off pieces of indelible pencil which lodge in 
the skin. Ill advised attempts to remove the soft 
lead end in breaking it and fragments are left. 
The presence of these fragments results in local 
necrosis with chronic recurring local infection. 
In such cases the imbedded pencil parts should be 
removed by incision; if left until necrosis begins, 
the necrotic area including the fragments should 
be excised. We have had an exceptionally large 
number of severe infections in nurses due to in- 
advertent pricking of the finger with pins. 

A type of infection not often recognized is that 
found among those who milk cows or tend cattle 

the so called milker’s nodule. The infection is 
caused by cattle hair entering a crack in the skin 
or being introduced at the time of an injury. 
Cattle hair has spines placed obliquely to the 
hair—somewhat like pineapple spines—and these 
hairs tend to work deeper into the tissue instead 
of being expelled as usually happens with foreign 
bodies. A local recurring infection that may last 
many months results and will not clear up until 
the hair is removed. 

In the treatment of hand injuries, we have in 
our clinic come to rely on the meticulous applica- 
tion of certain procedures which we believe to be 
important—some of these are often neglected. 

Severe injuries are treated promptly, hence in- 
fection does not often occur. If it does occur 
adequate drainage is provided. Any disability 
resulting is generally due to the primary injury or 
loss of tissue. The converse is true of the triv al 
injury. 

In severe injuries we avoid primary antisep 
treatment, cleansing the wound only with s 
and water unless grease is present, when so } 
solvent is also used. We are also strongly in fa 
of débridement and primary closure of the wor 
if the treatment has been prompt. We also sut 
the tendons and nerves at this time if we do | 
fear infection. Where some hours have elap 


Presented in the Conference on Industrial Medicine and Traumatic Surgery during the Clinical Congress of the American College of Surgeor 
Boston, October 10, 1934. 
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or we fear infection we favor leaving the wound 
partly open for drainage, and do not suture ten- 
dons and nerves. If no infection ensues at the end 
of 48 hours we close such wounds and reopen after 
healing for the suture of the tendons and nerves. 

Gas bacillus infections are the cause of too 
many fatalities due primarily to lack of careful 
observation and prompt treatment, and also to 
the fact that too much emphasis has been placed 
on the terminal picture of crepitation and evi- 
dence of gas spreading in the tissue. The time for 
the injection of gas bacillus antitoxin is either 
immediately as a prophylactic measure in those 
cases in which dirt contaminated with animal 
excreta is ground into the wound or in the incip- 
ient stages of the infection. If we wait until wide- 
spread crepitation is present or until gas can be 
demonstrated by X-ray, we have waited too long. 
The only way to avoid fatal delay is constant 
vigilance in any case not having an uneventful 
recovery. A sweetish peculiar odor may be pres- 
ent, but of more importance is the escape of two 
to a half dozen bubbles of gas as seen when the 
wound is dressed. 

When we come to the question of treatment of 
the ordinary simple injury, the factors that have 
militated against prompt recovery are often found 
in the neglect of proper primary treatment. Such 
neglect may be due to the desire on the part of 
the patient to continue work, to the disinclination 
of the surgeon to place the patient on disability 
pay, to failure to realize that trivial injuries more 
often than lacerated wounds lead to loss of life 
and permanent disability, and finally to lack of 
knowledge or failure of application of the basic 
principles of treatment. Immediate treatment in 
the way of forcing out a drop of blood in punctured 
wounds, prompt removal of splinters, and the 
application of an antiseptic such as iodine when 
immediate clean surgery is not available will do 
much to lessen the incidence of infections. Our 
essential line of defense must be the local and 
general resistance of the patient. 

In both severe and trivial injuries a factor often 
lost sight of is that rest of the part by immobiliza- 


tion is of primary importance, and in case there 


is any tendency of the infection to spread, the 
patient should be in bed. May I emphasize the 
importance of immobilization. It helps to prevent 
the spread of infection, aids in local healing, and 
is too often neglected. We see too many ambula- 
tory patients with simple non-immobilizing dress- 
ings favoring prolonged healing. Even injuries in 
the neighborhood of joints are often not immobil- 
ized. Again surgeons too often forget that if the 
infected hand is treated with the fingers extended, 


ankylosis with permanent disability may ensue, 
even though the infection is controlled. I cannot 
emphasize too strongly that immobilization 
whether by simple splint or voluminous hot dress- 
ings should always be so applied as to place the 
hand in the position of function. A large per- 
centage of the disability now seen following simple 
injuries could, we believe, have been avoided by 
adherence to this simple rule. Also, we have seen 
nothing to change our opinion that in case of 
doubt or the demonstrated presence of infection 
voluminous hot moist dressing up to the shoulder 
is of great aid. Koch has recently drawn attention 
to the experimental work of Hudack and McMas- 
ter demonstrating the spread through the lym- 
phatics of dyes within 30 seconds after injection. 
Without doubt bacteria spread from the site of 
the punctured wounds with almost the same 
rapidity. Therefore any incisions in.non-localized 
spreading infections, except in phlegmonous ery- 
sipelas or gas infections, will not only do no good 
but will be positively harmful. 

Another simple truth, lack of knowledge of 
which has cost insurance companies much and 
entailed prolonged disability for the patient, is 
that where we see long continued suppuration in 
the hand there is in all probability necrosing ten- 
don or devitalized bone requiring adequate sur- 
gical procedures. 

There are many other factors that lack of time 
prevents me from considering. Among them may 
be mentioned the wide and not evident injury 
to tissue in the electrical burn, the lack of appre- 
ciation of the peculiar anatomy of the metacarpo- 
phalangeal joint and its relation to prolonged 
infection. 

For the same reason I cannot discuss the pe- 
culiar anatomy of the hand, the sites of predilec- 
tion for pus, the normal channels of extension or 
the general principles of diagnosis. Information 
as to these matters is available to those who 
desire it. However, I must emphasize that the 
most fruitful source of death and disability arises 
from the surgeon’s failure to differentiate lym- 
phangitis from suppurative tenosynovitis. The 
diagnosis is difficult but not impossible. The 
suffused redness, more general cedema and often 
red lines of lymphatic infection in lymphangitis 
are sharply contrasted with the symmetrical 
enlargement of one finger, great in comparison 
with the associated cedema of the others, tender- 
ness sharply outlined by the anatomical outline 
of the tendon sheath most marked at the proximal 
end, and pain most marked at the same point on 
extension of the finger in suppurative tenosyno- 
vitis serve to differentiate the two. 
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Failure to differentiate them may lead to an 
ill advised incision in lymphangitis with not in- 
frequent unnecessary complications and death; 
or, on the other hand, delay in drainage of the 
tendon sheath may result in loss of the tendon 
and prolonged convalescence. Most of the deaths 
we have seen have been due to ill advised incisions 
in lymphangitis and the greatest proportion of 
severe disabilities have had their origin in sup- 
purative tenosynovitis in which drainage had not 
been promptly instituted. 

Finally may I discuss some of the broader as- 
pects of the question. While adequate education 
of employees and employer has been established 
in many of our large industries, there is still much 
to be done. Every surgeon having responsibility 
for the care of any plant no matter how small 
should not consider his duty done when he has 
cared for the injured man. He should analyze his 
accident cases as to the causes and immediately 
take steps to prevent a recurrence. 

He should establish such co-operation with 
plant managers as will permit his intimate knowl- 
edge of conditions about the plant that may favor 
injuries or infections. 

The casualty companies check carefully as to 
elevator weakness, explosive mixtures, open ma- 
chines, and similar evidences of gross negligence, 
but too often no one checks the plant for the 
source of common simple injuries and I doubt if 
any one but the doctor can do this. Each plant is 
a problem in itself. Wire ends on boxes, exposed 
fragments of tin, splinters on bins, pins on pack- 
ages, and projecting nails cost the insurance com- 
panies a score of times more for disability expense 
than do elevator accidents. 

In a certain plant Mock noticed that minor 
scratches with subsequent infection were often 
due to the lining of bins that had become splin- 
tered by use. The department manager was 
warned and in one year the injuries from this 
source were reduced 86 per cent. 

Employees and foremen should be educated by 
lectures and posters of the dangers and have 
knowledge of the procedures immediately neces- 
sary in case of accident; fellow employees’ help 
with splinters should be avoided and the em- 
ployee taught to see the doctor or nurse, or failing 
these to apply iodine at once. 

Employers and insurance companies should be 
educated as to the financial saving by prompt 
treatment and early hospitalization in case of 
doubt. This latter is of vital importance. Deaths 
and morbidity arising from infections following 
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simple injuries in a majority of cases occur in 
ambulatory cases. Mock reports that in 250 se- 
rious cases treated by ambulatory methods 83 per 
cent required incisions, and in 150 serious cases 
treated with prompt hospitalization only 53 per 
cent required incisions. 

This emphasizes not alone that hospitalization 
is important but also that the surgeon should 
arrange for an adequate follow-up of his simple 
injuries so that he may know, not tomorrow, but 
immediately, if infection is developing and be 
able to institute prompt and efficient treatment. 
Such close follow-up, except in few instances, is 
now seldom instituted. 

There are 4 parties interested in an industrial 
accident—the employee, the insurance company, 
the employer, and the doctor. The employee's 
interest is in the patient himself and his compen- 
sation; the insurance company’s, in economic 
factors; and the employer’s and doctor’s, in both. 
This quadrilateral interest has led to some con- 
fusion, misunderstanding, and not infrequently 
to inadequate care. Each party has felt his inter- 
ests might be jeopardized and has fought against 
imposition. I need not elaborate upon malin- 
gering of the patient, the pressure of insurance 
companies to cut legitimate charges with its con- 
sequent temptation to padded service and fees, 
the difficulty of convincing insurance companies 
and employers that a larger primary expense for 
prompt hospitalization and efficient treatment is 
cheaper in the end, the inefficiency of service 
when the patient and the insurance company each 
feel their interests are opposed and act accord- 
ingly. The doctor cannot serve two masters when 
each demands a different service. 

In reality, however, I am convinced that each 
party is willing to do his part. All wish efficient 
service and it is the doctor who by giving it can 
harmonize the divergent attitudes. I venture the 
assertion that if the industrial surgeon will give a 
more imaginative service, will assume the respon- 
sibilities I have mentioned, not alone treat his 
patient, but by adequate analysis find the fre- 
quent causes of such accidents in any given plant 
and take steps to prevent them, will institute 
personal plant investigation with recommenda- 
tions as to how accidents may be prevented, and 
will foster educational programs designed to 
lessen the consequences if they occur, not alone 
will accidents and infections be lessened but many 
of the social and economic difficulties causing 
friction between the 4 groups interested will 
disappear. 
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OPHTHALMOLOGY AND OTOLARYNGOLOGY 


VASCULAR CHANGES IN THE RETINA! 
ARTHUR J. BEDELL, M.D., AtBany, NEw York 


/ SERIES of original photographs of the ocular 
fundus were presented and a demonstration 
was given of several variations from the normal 

in the blood supply of the retina. The fact that mere 
tortuosity of the retinal vessels is in itself not a sign 
of disease was emphasized. Diseases affecting the 
blood vessel walls can be promptly recognized by 
early changes in transparency. This was well por- 
trayed in the pictures of cases with patches of sclerosis 
and in others of extensive atheroma. The sudden oc- 
clusion of the central retinal artery—so called embol- 
ism —was also illustrated and discussed, and the rapid 


closure of the central retinal vein—so called throm- 
bosis—was described with the aid of several slides. 
The demonstration of the circulation in and about the 
macula included arteriosclerotic changes in the retin- 
al and also in the underlying choroidal vessels. 
Due emphasis was laid upon the impossibility of 
definitely diagnosing optic nerve lesions simply by 
the color of the disk. The value of stereoscopic 
fundus photographs was emphasized; they afford the 
most exact and earliest evidence of fundus changes, 
including the optic nerve expression of intracranial 
disease. 





SIMPLIFICATION OF PROCEDURE IN PLASTIC SURGERY ABOUT THE EYES' 


JOHN M. WHEELER, M.D., F.A.C.S., New York, New York 


HERE is a tendency for plastic surgeons to 

think complexly, plan complexly, and operate 

elaborately. The simpler plastic procedures 
can be made, the better. Whenever it is possible 
detached grafts should be used for repair of the 
eyelids. Whenever possible, skin of the upper lids 
should be used for grafting on the lower eyelid, or 
skin of one upper eyelid should be used for grafting 
on the other upper eyelid. Full thickness skin 
devoid of underlying tissue should be used. In case 
of severe ectropion, if the upper lids are involved, 
skin epithelium can be used for most cases, and 
epidermis without true skin taken from the lateral 
aspect of the thigh is the tissue of preference. For 
lining a newly constructed socket, skin epithelium 
(epidermis) without any true skin is best. If only 
epidermis is taken there will be no hairs and no 
glands, and so no secretion. The “Thiersch graft”’ 
contains connective tissue and it is not appropriate 
for socket lining. Best results are obtained by exci- 


sion of particles of old conjunctiva, which may give 
annoying secretion. If the socket is completely 
lined with epidermis, it will be clean, except for a 
little exfoliated epithelium, which is easily removed 
from the skin-lined socket. 

There is no need for the surgeon to use peduncu- 
lated grafts in the reconstruction of an obliterated 
socket. Rarely, pedunculated grafts have to be used 
in reconstruction of the eyelids. For substitute 
eyelashes, strips from the lower part of the brows 
can be transplanted. These do not have to be pe 
dunculated. For obliterating false passages between 
skin surface and nasal cavity, pedunculated flaps 
from the upper lid should be used. These should 
be lined with skin epithelium a few weeks before 
the pedunculated flaps are turned into place. The 
lining should accurately fit the opening and it 
should be free from hairs. For restoration of brows, 
skin from the occipital scalp serves fairly well. 
Pedicles are not necessary. 


‘Abstract of paper presented before the Section on Ophthalmology, Clinical Congress of the American College of Surgeons, Boston, October 16, 1934. 
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CLINICAL STUDIES IN SLIT-LAMP OPHTHALMOSCOPY'! 


JONAS S. FRIEDENWALD, M.D., F.A.C.S., BALTIMORE, MARYLAND 
From The Wilmer Ophthalmological Institute of the Johns Hopkins University and Medical School 


HE slit-lamp ophthalmoscope is an instrument 
which combines the highest attainable clarity 
in the ophthalmoscopic image with the possi- 
bility of oblique focal illumination of the posterior 
segment of the eyeball. The advantages of oblique 
focal illumination for the examination of transparent 
and translucent media have been well known in 
ophthalmology for a long time, and the application 
of this principle in the development of the corneal 


microscope has been a great clinical and scientific 
advantage. It is to be hoped that similar advantages 
may result from the application of the same prin- 
ciple to the examination of the posterior segment of 
the eye. 

Lantern slides were presented which showed the 
appearance of the posterior portion of the vitreous, 
hyaloid membrane, retina, optic disc, and chorioid 
in normal and various abnormal states. 





INTRAVENOUS TREATMENT OF DISEASES OF THE UVEAL TRACT? 
WILLIAM L. BENEDICT, M.D., anp PAUL A. O’LEARY, M.D., RocHESTER, MINNESOTA 


assembled that the optimal time for commence- 

ment of treatment by gold salts in cases of 
iritis, iridocyclitis, and scleritis is after subsidence 
of acute inflammation in the anterior segment of 
the globe. Before that stage we believe that other, 
more effective remedies can be used. In any event, 
every means at our disposal for improvement of the 
patient’s general health is employed. 

Patients who improved under tuberculin therapy 
were not given gold salts. The selection of patients 
for intravenous administration of gold included 
many in whom clinical or biological evidence of 
active tuberculosis could not be demonstrated. Gold 
sodium thiosulphate is given intravenously in 
courses of approximately 20 injections. It is our 
practice to start with ro milligrams and increase the 
amount slowly until the patient is receiving 50 
milligrams twice a week, as the maximal dose. If 


|’: would appear from the clinical data so far 


the patient shows the slightest sign of intolerance, 
use of the drug should be discontinued temporarily, 
and when its use is resumed the dose should be half 
of that which produced the reaction. We have found 
it advisable to prescribe a rest of 2 months following 
a course of 20 injections; a similar series of injections 
may then be repeated if the response has been 
inadequate. 

The drug is poorly tolerated by the markedly 
debilitated patient, by one with advanced, active, 
febrile, pulmonary tuberculosis, and by patients 
with advanced hepatic or renal disease. For preg- 
nant women the dose of the drug should be smaller 
by half than that ordinarily given. A reaction may 
appear immediately or be noted a considerable time 
after injection. Treatment thereafter should be 
cautious or should cease. Using this method of 
treatment in ophthalmological cases we have had 
no complications. 


Abstract of paper presented before the Section on Ophthalmology, Clinical Congress of the American College of Surgeons, Boston, October 16, 


1934. 


*Because of lack of space, considerable important material has been omitted from this abstract. This material will be included in the author's 
reprints. Paper presented before Section on Ophthalmology, Clinical Congress of the American College of Surgeons, Boston, October 19, 1934. 
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SPRATT: THE CLOSURE OF THE CATARACT INCISION 


THE CLOSURE OF THE CATARACT INCISION! 
CHARLES NELSON SPRATT, M.D., F.A.C.S., MINNEAPOLIS, MINNESOTA 


T is a well recognized surgical principle that, 
| unless drainage is indicated, operative wounds 

should be sutured and not left for nature un- 
aided to make the closure. Rapid healing is thus 
obtained, infection is avoided and the danger of 
postoperative hernia is reduced to a minimum. 
Incisions into the cranial cavity, abdomen, or 
thorax, are sutured. Why should an incision in the 
eye remain unsutured? 

After the ordinary cataract section, the edges of 
the wound tend to adhere. We all know, however, 
from past experience that such a closure is not free 
from complications, such as delayed union, reopen- 
ing of the wound by coughing and straining, down- 
ward growth of epithelium into the anterior chamber 
(Elschnig has demonstrated this), prolapse of iris, 
vitreous loss, expulsive hemorrhage and late infec- 
tion. 

The use of a suture after the cataract operation 
was suggested by Williams of Boston in 1867. Since 
then many modifications have been described, espe- 
cially by Kalt in 1894 and Van Lint in 1911. The 
extraction of the lens beneath a bridge of conjunc- 
tiva was, according to Schweigger, suggested and 
used by Desmarres in 1851 and published in 1858. 

Husain, in 1918, described a conjunctival flap 
method in which an opening in the anterior chamber 
was made with a keratome and the angles were 
enlarged with scissors. Holbrook Lowell of Boston 
reported, in 1920, a series of operations done after 
this method. A modification of this sutured pocket- 
flap has given me the least number of operative and 
postoperative accidents. As the method has been 
described elsewhere (3) only a brief account is here 
given. 

A horizontal incision, 15 to 20 millimeters long 
and 5 to 8 millimeters above the limbus, is made in 
the conjunctiva. This is dissected to the limbus and 
down on each side with blunt scissors to nearly a 
level of a horizontal line, thus forming a deep pocket 
A mattress suture of fine silk on a round needle is 
placed in the conjunctival edges and the loops of the 
suture are placed on each side so as to be out of the 
field of operation. A suture is placed in the superior 
rectus as suggested by Angulucci. Holding the flap 
of conjunctiva with blunt tissue forceps, thus secur- 
ing a 2-point fixation, an incision is made at the 
limbus and beneath the conjunctiva with a narrow 
Graefe knife. If the incision is too far back, an 
iridectomy results; if too far forward, a buttonhole 
is made in the conjunctiva. These accidents are 
to be avoided, but an iridectomy is not objectionable 
and a buttonhole changes the operation to that 
generally done when no conjunctival flap is made. 
The anterior capsule is removed with tooth forceps. 
By holding the flap of conjunctiva forward, the 


edges of the wound are separated and the lens is 
expressed with a spatula. If cortex or blood remain, 
the anterior chamber is irrigated. The suture is 
tied and the wound is secure. 

The lens may be extracted, in this type of incision, 
with forceps, by tumbling, by traction, by vacuum, 
or after a capsulotomy. The simple or combined 
extraction may be used and irrigation may be em- 
ployed if indicated. During the delivery of the lens 
the traction on the conjunctival flap not only fixes 
the globe but also enlarges the wound and thus 
aids in the exit of the lens. There is less danger of 
vitreous prolapse than in the usual method when 
the two spoons are used, the one to express the 
lens and the other to make a backward pressure on 
the scleral portion of the wound. In case vitreous 








Fig. 1. Cataract extraction pocket-flap method. a, The 
incision in conjunctiva; b, conjunctiva pocket made, 
mattress suture in place, flap held up to secure fixation, 
knife beneath the conjunctiva for the puncture; c, counter 
puncture made, flap held down to secure visibility and to 
fix the globe; d, the incision completed at the limbus, the 
lens is expressed; e, wound is closed. 


‘Abstract of paper presented before the Section on Ophthalmology, Clinical Congress of the American College of Surgeons, Boston, 
October 19, 1034. 
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presents, the eye can be immediately closed without 
loss of contents, just as when loops of intestine 
present in an abdominal section. The opening in the 
globe is made in a clean field and thus the possibility 
of infection is reduced to a minimum. 

This operation differs from other methods of 
suturing, as suggested by Williams (1867), Kalt 
(1894), Czermak (1903), Van Lint (1911), and other 
writers, in that there are no open angles to the 
wound and should prolapse of iris occur, the latter 
is protected by the layer of conjunctiva. There is no 
danger of late separation of wound edges as the 
sutured flap is as firm in hours as the unsutured 
wound is in days. Delayed healing is thus avoided. 
The down-growth of epithelium into the incision 
and anterior chamber is not a possible complication 
since no epithelial margins are exposed, the incision 
being beneath the conjunctiva. The astigmatism is 
less after an incision of this kind than when the 
opening is made at the limbus or in the cornea. 
Convalescence is rapid and safe; most patients are 
out of bed the day after operation. The danger of 
late infection is reduced to a minimum. 


The only objections to this operation are that 
there is lack of visibility, the operation is longer, the 
suture requires removal, and there is slightly more 
bleeding. The lack of visibility is more fancied than 
real. Three minutes increase in the time of opera- 
tion saves days in bed and reduces the time of hos- 
pitalization by one-half. The removal of suture 
is necessary after any operation and needs little 
consideration. Bleeding into the anterior chamber is 
objectionable but not serious, as the hyphemia is 
quickly absorbed. 
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CLERF: PERORAL ENDOSCOPY IN OTOLARYNGOLOGICAL PRACTICE 


PERORAL ENDOSCOPY IN OTOLARYNGOLOGICAL PRACTICE! 
LOUIS H. CLERF, M.D., F.A.C.S., PHILADELPHIA 


ed with problems in diagnosis or treatment 

that require a knowledge of peroral endos- 
copy. Hence it is pertinent to consider several 
questions that very properly present themselves to 
one who contemplates a special study of the methods 
of this form of examination. 

First, is peroral endoscopy a specialty that should 
be engaged in only by otolaryngologists? 

Second, is the field of peroral endoscopy suflicient- 
ly large to warrant one devoting considerable time 
and energy in acquiring a knowledge of the methods 
employed and spending sufficient money for equip- 
ment? 

Third, cannot one, by securing a few instruments, 
by observing endoscopic procedures and by keeping 
in touch with the literature, gain sufficient knowl- 
edge to care for such emergencies as may arise at 
least until they can be transferred elsewhere? 

Peroral endoscopy always has been considered an 
offshoot of laryngology. Although internists as well 
as other surgeons may and do practice endoscopy 
as related to their special fields, it would seem that 
the laryngologist is probably best equipped, by 
reason of his general familiarity with the upper air 
and food passages, to pursue the practice of peroral 
endoscopy in its broadest sense. A certain aptitude 
may be considered necessary, however. Not every 
laryngologist can become a competent endoscopist 
any more than every general surgeon can learn to 
do good thoracic surgery. 

The scope of the field of peroral endoscopy has 
been widening with each succeeding year. With 
increasing interest in thoracic surgery there has 
been a great demand for trained endoscopists. Fif- 
teen years ago there were relatively few physicians 
competent or equipped to practice peroral endos- 
copy; today practically every large city has at least 
one qualified endoscopist. The removal of foreign 
bodies from the respiratory tract and upper food 
passages has always been a problem for the endos- 
copist. In addition, the diagnosis and treatment of 
diseases of these passages offer opportunities for 
which every endoscopist should be prepared. 

The use of direct laryngoscopy in diagnosis of 
laryngeal diphtheria and for purposes of aspiration 
in treatment has contributed to the successful man- 
agement of this serious infection. As a result, 
intubation is now practiced infrequently and cases 
of perichondritis of the larynx with cicatricial 
stenosis are rarely observed. 

The diagnosis of laryngeal neoplasms, particularly 
carcinoma, should offer no difficulties if an adequate 
representative specimen of tissue is secured and sub- 
mitted to a competent pathologist. Biopsy by direct 
laryngoscopy is an accepted procedure, which, obvi- 


()'ea'with problems in are often confront- 


ously, should be performed by a laryngologist trained 
in endoscopic methods. 

Additional outstanding developments in endos- 
copy have occurred in the field of diagnosis and 
treatment of pulmonary disease. It may be of inter- 
est to quote statistical data bearing on the frequency 
with which these procedures are employed. During 
1922, when there were but 2 bronchoscopic clinics 
in Philadelphia, a total of 842 endoscopic procedures 
were performed at the clinic in the Jefferson Hos- 
pital. About 12 per cent of these were foreign body 
cases. For the year 1932, when at least 13 broncho- 
scopic clinics were actively functioning in as many 
hospitals in this city, 3,788 endoscopic procedures 
were carried out at the same institution. Approxi- 
mately 2.5 per cent of these were performed for 
foreign bodies. The obvious conclusion is that there 
has been an enormous increase in the number of 
patients referred to the endoscopist for diagnosis 
and treatment. 

This enormous group of cases included a large 
variety of conditions, reference to some of which 
might be briefly made. The diagnosis and treatment 
of pulmonary suppuration has opened an unlimited 
field for bronchoscopic investigation. The contribu- 
tions made by bronchoscopy have aided greatly in 
treatment. Bronchoscopy is now generally recog- 
nized as an important adjunct in the treatment of 
pulmonary abscess. The treatment of patients with 
bronchiectasis, although probably best carried out 
surgically, has been aided by bronchoscopy. One of 
the most interesting contributions to the chapter on 
diagnosis of disease has been made by bronchoscopy 
in the early recognition of cancer of the bronchus and 
its differentiation from benign lesions. Primary 
cancer of the lung has been properly classified as 
being of bronchial origin. The diagnosis can now be 
positively made in living subjects during the early 
stages of the disease when surgical extirpation would 
seem to offer hope. Space does not permit a detailed 
account of the contributions made by bronchoscopy 
in bronchial asthma, postoperative pulmonary ate- 
lectasis, tuberculosis, and other pulmonary condi 
tions. The scope of usefulness of bronchoscopy 
as a diagnostic aid in obscure signs and symptoms 
referable to the chest seems unlimited. 

In cesophageal disease there is a great field for 
diagnostic assistance. Although little progress has 
been made in the treatment of carcinoma, the diag- 
nosis can be made positively by cesophagoscopy and 
biopsy. In the treatment of cicatricial stenosis, 
cesophagoscopy or measures based on data secured 
by cesophagoscopy are the only methods employed. 

From this it would seem that peroral endoscopy 
offers a widely diversified field covering diseases of 
the air and food passages. To be thoroughly familiar 
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with these one must possess a knowledge of broncho- 
pulmonary and cesophageal diseases, together with a 
general appreciation of chest diseases, in addition 
to experience with laryngological problems. 

The untrained endoscopist who does an occasional 
bronchoscopy or cesophagoscopy has few successes 
to report; he subjects his patients to unjustifiable 
hazards. In no field of medicine do end-results bear 
such a definite relationship to training, skill, team- 
work, and other factors. In foreign-body work the 
end-results are positive. Either the foreign body is 
or is not removed, but injury to the patient may 
convert an apparent success into a failure. 

To the uninitiated, certain foreign-body cases, 
notably coins or safety-pins in the cervical cesopha- 
gus, appear to be easy. Nothing could be more 
misleading. All foreign-body cases should be consid- 
ered difficult since a certain degree of special train- 
ing and skill are necessary for successful removal. 
The difficulty in removal seems to increase as the 
skill of the endoscopist decreases. Unfortunately, 
the unskilled are often called in to handle emergency 
cases. These cases generally call for the highest de- 
gree of judgment and skill and should be undertaken 
only by one who is competent. It is far safer to do 
a diagnostic bronchoscopy in a case of suspected 
bronchiectasis than to attempt to remove a difficult 
foreign body from either air or food passages. 

Any physician contemplating the practice of peroral 
endoscopy should prepare himself by special training 
under competent guidance until he has mastered the 


ordinary technical difficulties. This should ulti- 
mately include a course of training on the living 
patient. In addition, he should be familiar with the 
practical clinical aspects of the subject. While 
much of this can be gained from medical literature 
one’s fundamental training should be supplemented 
with actual clinical experience. The matter of 
equipment is a common stumbling block. A care- 
ful selection of instruments is highly important, and 
one cannot economize on the essentials. Diameters 
of tubes and lengths of forceps must vary as do the 
anatomical measurements of air and food passages 
in infants, children, and adults. To attempt to pass 
an adult bronchoscope in a child bespeaks absolute 
ignorance of the fundamental principles of bronchos. 
copy. One should use tubes suited to the patient 
and the problem under consideration. This applies 
to all other instruments. The use of suitable 
equipment is fundamental in peroral endoscopy and 
is the only way to practice economy in saving 
human lives. 

To summarize, peroral endoscopy in its broadest 
application is a field for the otolaryngologist. The 
scope of the work is as diversified as the diseases 
of the tracheobronchial tree and cesophagus are. 
A knowledge of the general medical aspects of these 
organs should be considered necessary. One engag- 
ing in peroral endoscopy should be thoroughly 
trained in the technical phases as well as the clinical 
application of the subject. An adequate physical 
equipment is indispensable. 
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THE RECOGNITION AND TREATMENT OF ONE TYPE OF MENIERE’S DISEASE! 


S. J. CROWE, M.D., F.A.C.S., BALTIMORE, MARYLAND 


does not imply a hemorrhage into the inner ear 

but is descriptive of the symptoms. This paper 
describes the otological findings in 40 patients with 
Méniére’s disease. The symptoms in each of these 
patients were: (1) tinnitus—usually limited to one 
ear; (2) impaired hearing—usually limited to one 
ear; and (3) violent and sudden attacks of vertigo. 

In 37 patients in this group the entire auditory 
nerve (cochlear and vestibular) was divided intra- 
cranially by Dr. Walter Dandy. In the 3 remaining 
patients only the vestibular nerve was divided. The 
intracranial division of the vestibular nerve without 
damage to the auditory or facial nerves has been suc- 
cessfully carried out on 10 additional patients since 
this paper was written. In every case the division of 
the vestibular nerve promptly stops the attacks of 
vertigo. 

The etiology of the disease is unknown, but there 
are many factors which suggest that the lesion is not 
located in the cochlea, but either in the nerves or the 
more central auditory and vestibular tracts. At any 
rate the division of the vestibular nerve, which 
severs the connection between the end-organs in the 


[ive term Méniére’s disease as used in this paper 


semicircular canals and the central connections, will 
always stop the attacks of vertigo just as the division 
of the sensory root of the fifth nerve will stop attacks 
of trigeminal neuralgia. 

The characteristic hearing defect in these patients 
with Méniére’s disease is of the inner ear or nerve 
type. Air conduction is better than bone conduction, 
and bone conduction is shortened or nil. In no case 
with attacks of vertigo was the deafness complete. 

The semicircular canals on the affected side when 
tested with the caloric test are sometimes hyper- 
active, sometimes the response is normal, and some- 
times it is very subnormal or entirely absent. In our 
experience the results of vestibular tests are of little 
value in the diagnosis of this disease. 

It is characteristic of Méniére’s disease that there 
are remissions, or long intervals of several months or 
even years during which the patient is entirely free 
from the attacks of vertigo. 

Intracranial division of the vestibular nerve on 
one side, or on both sides if necessary, is the treat- 
ment of choice, and in the last 13 cases this opera- 
tion stopped the attacks of vertigo without further 
impairment of hearing. 
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ACUTE INFECTIONS OF THE MIDDLE EAR AND MASTOID! 
JOHN RANDOLPH PAGE, M.D., F.A.C.S., New York 


5 years shows some difference of opinion 

regarding the clinical significance of different 
bacteria as causative factors in acute middle ear 
infections. They agree, however, on finding the 
incidence of the pneumococcus Type III in the 
mastoid much lower and the infection more fatal 
than it proved to be in 749 cases of acute middle ear 
infection which were collected at the Manhattan 
Eye, Ear and Throat Hospital during the first 9 
months of 1934. 

Investigation was made to determine, if possible 
the prevalence of different organisms at different 
seasons of the year, and their relative virulence. 

From these 749 cases, cultures were taken of the 
middle ear infection from the knife at myringotomy 
and from the eustachian tube, as described in a 
report of the first 300 cases to the American Oto- 
logical Society in April, 1934. Three hundred cases 
were seen between December 6, 1933, and March 15, 
1934. Thirteen different types of infection were 
found. The order of frequency of the 5 most preva- 
lent during this period was: Streptococcus hemo- 
lyticus, 30.6 per cent; pneumococcus Type III, 17 
per cent; Staphylococcus aureus, 12.7 per cent; 
Staphylococcus hemolyticus, 5.3 per cent; Staph- 
ylococcus albus, 5 per cent. 

Between March 15 and June 15, 1934, 338 cases 
were seen. Eight different types of infection were 
encountered in this period. The order of frequency 
of the most serious was: Streptococcus hemolyticus, 
33 per cent; Staphylococcus aureus, 13.3 per cent; 
pneumococcus Type III, 13 per cent. 

Between June 15 and September 15, 1934, 111 
cases were seen. Nine types of infection were listed 
in their order of frequency as follows: Streptococcus 
hemolyticus, 21.6 per cent; Staphylococcus aureus, 
16.2 per cent; Staphylococcus aureus and albus, 11.7 
per cent; pneumococcus Type III, 10.8 per cent. 

In the 3 groups as a whole, there were: 228, or 
30.4 per cent Streptococcus hemolyticus infections; 
107, Or 10.4 per cent pneumococcus Type III; 103, 


Fos years ste to publications during the past 


or 10.3 per cent Staphylococcus aureus; 49, or 6; 
per cent Staphylococcus hemolyticus; 46, or 6.1 per 
cent Staphylococcus albus and aureus. The Strep. 
tococcus viridans, Bacillus coli, Friedlaender’s 
bacillus, Bacillus pyocyaneus, Streptococcus gamma 
were present in smaller percentages in the order 
named. 

Mastoidectomies were performed: in 19, or 8.3 per 
cent of the Streptococcus hemolyticus infections: 
12, or 11.2 per cent of the pneumococcus Type III. 
4, or 3.8 per cent of the Staphylococcus aureus; 1, or 
6.6 per cent of the Staphylococcus albus; 1, or 2.4 
per cent of those from which no growth was obtained 
at the myringotomy or at the mastoid operation. 

One death occurred in the 556 cases that were kept 
under observation, or, so far as is known, in the 749 
cases who submitted to myringotomy for acute 
otitis media. The one death was due to the pneu- 
mococcus Type III which was found in a frontal 
lobe abscess at autopsy. The culture from the 
myringotomy and from the mastoid in this case was 
sterile, but blood culture after the mastoid operation 
showed pneumococcus Type III, and pneumococcus 
Type III was present in pure culture in the brain 
abscess found at autopsy. 

The advisability of early as against delayed 
myringotomy in acute middle ear infections was 
shown in the first 300 cases, which were divided 
into discharging and non-discharging ears. Nearly 
three times as many mastoid operations were neces- 
sary among those whose drums ruptured spon- 
taneously as among those who had them opened 
before rupture occurred. 

Another fact emphasized is that mastoid involve- 
ment depends not only on the virulence of the infect- 
ing organism but on the resistance of the body as 
well, and on the anatomy of the mastoid, which in 
some instances tends to retain and in others to 
expel infection. The danger from the pneumococcus 
Type III infection, nevertheless, must not be mini- 
mized although it is not as universally destructive in 
the mastoid as it has been reported to be. 


‘Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, 
Boston, October 17, 1934. 
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THE ADVANTAGES OF CONSERVATIVE TREATMENT IN ACUTE MASTOID DISEASE! 
O. JASON DIXON, M.D., Kansas City, Missouri 


From the Oto-Logic Services of the Kansas City General Hospital and the Department of Otology of the University of Kansas School of Medicine 


the importance of mastoid disease. That skill- 

ful and courageous French surgeon, Ambroise 
Paré, in the sixteenth century, was the first to open 
and drain an infected mastoid process. No greater 
tragedy could have befallen this new surgical pro- 
cedure than the unexpected and quite unnecessary 
death of the celebrated Danish court physician, 
Johan Just von Berger, who was operated upon in 
Copenhagen by Kilpin for the relief of deafness and 
distressing tinnitus in 1791. Probably no surgical 
accident helped to develop a special field of surgery 
more than the accidental and quite unnecessary 
injury to the facial nerve. Unintentional opening of 
the sigmoid sinus and misdirected trauma to the 
dura of the middle cranial fossa also played an 
important part in leading the general surgeon to 
discard this particular operative field. 

Surgery of the mastoid was developed gradually 
from the foundations laid by the masterful work of 
Schwartze and Staacke, who were heralded for their 
radical departures from older methods for the care 
of this disease. Modern surgical procedures follow 
closely the original proposals of these two men; they 
were the first to appreciate the underlying compli- 
cations, which were of much more importance than 
the actual surgical technique. With the rapid 
development of surgical skill, associated with the 
development of anesthesia and asepsis, the surgical 
technique advanced much more rapidly than the 
knowledge of the disease. We must bear in mind 
that mastoiditisis never a fatal disease, but is often 
accompanied by three major complications, namely, 
meningitis, sigmoid sinus thrombophlebitis, and 
brain abscess. Failure to recognize in time the 
important prodromal symptoms which usually ac- 
company these three complications often so dis- 
turbs the otologist that he is tempted to resort to 
ill-timed and often unnecessary or misdirected 
surgical interference. As we have no means of 
immediately controlling the acute infectious activity 
within the mastoid process, we should be content to 
stand by and remain constantly on the alert for any 
signs and symptoms which might indicate the devel- 
opment of the three aforesaid major complications. 

Fortunately, mastoiditis is a disease which usually 
tuns its own self-limiting course. This takes from 3 
tos weeks, and the patient who is operated on after the 


[' was the general surgeon who first recognized 


acute infectious storm has subsided, not only has a 
much more quiet convalescence, but is rarely in 
need of subsequent surgery. 

For 12 years I have had the entire responsibility 
for all of the ear infections which have developed at 
the contagious hospital in Kansas City. Quite often 
the contagious disease prevented surgical interfer- 
ence, even when it seemed imperative. I was struck 
by the manner in which these patients managed 
this acute infectious process, and, as I was not 
hampered by the interference of anxious relatives or 
tempted by any remunerative advantages, | had an 
excellent opportunity to observe the results of these 
radically conservative measures. Surprising as it 
may seem, there were fewer complications with these 
patients than in my own private practice. For- 
tunately, the attending staff, even in times of 
extreme anxiety, stood by patiently and did not 
interfere. After all, the otologist must not rely 
entirely upon what he sees in the ear canal or about 
the mastoid process; he must look at his patient as 
a sick individual, and determine how this patient 
is managing this acute infection. Although con- 
servative measures may occasionally lead the 
otologist into a complication that might not have 
arisen had early surgical measures been applied, yet 
in the great majority of cases, I believe that the 
conservative treatment of acute mastoid disease 
offers many advantages over too early intervention. 
Sigmoid sinus thrombosis under modern methods of 
treatment is not the dangerous complication that 
we once thought it to be, and, as fatal meningitis so 
often strikes coincident with the onset of the infec 
tious invasion, we should not be too much embar- 
rassed by the unexpected development of this tragic 
complication. Should symptoms and signs indicative 
of intracranial complications develop in the course 
of the disease, prompt surgical relief should always 
be applied. 

As brain abscess is usually the complication aris 
ing from an old infected ear, we need not consider 
this as being caused by the short period of delay. 

Were we to set out with a definite fixed surgical 
plan of preventing all of the major complications of 
mastoid disease by early surgical interference, then 
it would be quite necessary to operate in every case 
of acute suppurative otitis media. This of course 
would be absurd. 


1Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, Boston, 
October 17, 1934. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


THE DIAGNOSIS OF CHRONIC INFECTION OF THE TONSILS IN RELATION 
TO INDICATIONS FOR OPERATION IN CASES OF 
CHRONIC FOCAL INFECTION! 


GEORGE MORRISON COATES, A.B., M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


NTEREST in this subject has been revived by 
| a number of symposia, heldin England by the 
Fellowship of Medicine recently under the con- 
duction of Tilley, Glover, McKenzie, and in this 
country by I. W. Dean at the 1934 meeting of the 
American Medical Association, by Kaiser, Nissen 
and Mosher at the American Academy meeting, and 
by the writer and WilliamjGordon in the spring of 
1934, before the Philadelphia County Medical 
Society. 

Adverse criticism has been levelled at the pro- 
fession because of the practice of indiscriminate 
removal of the tonsils. 

To settle these questions, it is necessary to study 
carefully the clinical anatomy, the physiology, and 
the histopathology of the tonsils, and correlate these 
with organic disease produced elsewhere. It is also 
necessary to define clearly what constitutes a diag- 
nosis of tonsillar infection. It is generally accepted 
that the tonsils may act as a portal of infection for 
other parts of the body, as well as constitute a pri- 
mary cause for infectious processes of focal origin 
elsewhere in the body, but it must not be forgotten 
that the infected tonsils may be only one of several 
such agents. Pemberton has shown that 50 per cent 
of a group of arthritics recovered or improved even 
in the presence of such a focus. 

Often, removal of infected tonsils fails to give 
relief, because other foci of infection that are present 
are overlooked. Thus foci may exist in the teeth, 
sinuses, ears, gall bladder, gastro-intestinal tract, 
prostate, etc. Often individuals may carry septic 
tonsils for years and show no evidence of disease 
processes elsewhere from this focus of infection be- 


cause the resistive powers of the individual are great 
enough to counteract the toxins fed into the system 


from the tonsil infection. Any lowering of the 
resistance or increased virulence of the infection 
may upset this balance so that symptoms due to 
focal infection may manifest themselves. 

Clinically, the following points may be accepted 
as proper criteria for the diagnosis of septic tonsils, 
though some authorities may lay more stress on 
different individual points: the history of local 
tonsillar inflammation, acute or chronic; Hajek’s 
dictum—repeated attacks of acute tonsillitis; one or 
more attacks of quinsy; repeated coryzas beginning 
with sore throats, soreness or discomfort in the 
tonsillar region; cervical adenitis (dental sepsis 
eliminated); enlargement or tenderness of the tonsil 
node at the angle of the jaw, gross hypertrophy of 
the tonsil, the anterior pillar having an inflamed, 
reddish or purplish hue, especially at the upper part; 
liquid pus expressed from one or more crypts by 


drawing the anterior pillar forward and outward and 
pushing behind the tonsil. Pus may be often found 
in the crypt of the upper pole. Aspiration may be 
useful. A tonsil that is firmly attached to its fossa 
suggests a previous quinsy, many attacks of acute 
infection, or a long process of chronic infection. 
Simple tonsillar hypertrophy with enlargement oj 
the cryptal orifices often shows eventually small 
ulcero-congestive lesions at their borders. Bacterio- 
logical examination, if a streptococcus is recoverable, 
is accepted by some as strong confirmation of other 
signs and symptoms. Caseous masses should place 
a tonsil under suspicion. At times these masses are 
accompanied by liquid pus. The masses themselves 
do not warrant tonsillectomy except for social rea- 
sons such as bad breath. Small purulent collections 
concealed in the crypts by inflammatory adhesions, 
often plainly seen, are diagnostic. 

We cannot with any assurance say that a given 
tonsil is not infected unless it is proved so by bac- 
teriological and pathological investigation after re. 
moval. How often do we see pus gushing from the 
crypts after applying the snare or guillotine to a 
fairly innocuous appearing tonsil? 

Having made the diagnosis that a given tonsil is 
infected, we must decide whether it is actually caus- 
ing damage or is likely to cause it in the future. 

‘Regarding prophylaxis, opinions vary. Kaiser 
states that prophylactic tonsillectomy did not make 
for great immunity to recurrent infections of the 
respiratory tract, to contagious disease or rheuma- 
tism. Horace Williams in the Philadelphia Hospital 
for Contagious Diseases showed conclusively that 
the children who had middle ear suppuration and 
complications almost without exception had _ not 
been tonsillectomized. 

McKenzie doubts the value of statistics used to 
disprove the value of tonsillectomy. He asks 
whether the tonsils were completely removed, 
whether, in some cases, only adenoids were removed, 
or whether there were regrowths or recurrence ol 
the lymphoid tissue. 

Herbert Tilley states that a septic tonsil should 
be removed, but deprecates the wholesale removal 
of tonsils without a careful study of the case. 

Tonsillar sepsis in relation to focal infection and 
distant pathological conditions requires the co- 
operative study and observation of the otolaryngolo- 
gist and the attending physician. A connection 
between the infected tonsils and the distant dis- 
turbance should be proved, if possible. The study 
should be extended to all parts of the body as 
insisted upon by Nissen. Close clinical observation 
over a considerable period of time by the physician 
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MULLIN: 


plus frequent reports of subjective symptoms by 
the patient, are essential to determine the associa- 
tion between the local and systemic infection. 

The diagnosis of tonsillar infection rests with the 
otolaryngologist, but the most careful and meticu- 
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lous study of the case as regards the relationships 
between the local and systemic infection will depend 
on co-operation on the part of the otolaryngologist 
with the attending pediatrician, internist, or sur- 
geon. 





THE PRESENT STATUS OF INFECTION OF THE UPPER RESPIRATORY 


TRACT IN 


RELATION TO FOCAL INFECTION! 


WILLIAM V. MULLIN, M.D., F.A.C.S., CLEVELAND, On10 


Cleveland Clinic 


N the evaluation of the importance of focal infec- 
| tion in various systemic diseases, careful study 
and rational judgment should replace illogical 
jumping at conclusions. Because a focus of infec- 
tion is discovered does not mean that it is causing 
the patient’s symptoms, or that its removal will cure 
him. This may be coincidental. 

The relative importance of the various foci of 
infection are as follows: teeth, tonsils, prostate, cer- 
vix, gastro-intestinal tract, and sinuses. Absorption 
from teeth is more likely than from other foci 
because of their anatomical structure and the fact 
that the infection is well locked in. Tonsils are likely 
to be an important focus of infection and their 
removal is indicated often for prophylaxis even 
when no causal relationship can be demonstrated 
between the disease and the tonsillar infection. 
Sinuses are less likely to be a factor in focal infec- 
tions, and their importance has been greatly over- 
rated by some specialists. If there is infection of the 
sinuses, Conservative treatment should always be 
used before operations, which perhaps are unneces- 
sary, are resorted to. 

Among the diseases in which focal infection has 
been emphasized as a causative factor are infectious 
arthritis, rheumatic fever, chorea, valvular heart 
lesions, nephrosis and nephritis, and hypertension. 
In my experience the removal of foci for nephrosis 


or hypertension is usually disappointing, but may 
be indicated in some cases for improving the general 
condition. 

The removal of foci has not effected any improve- 
ment in hearing in cases of eighth nerve deafness, in 
my experience. Quite often, numerous fruitless 
operations are performed before the correct diag- 
nosis of fifth nerve neuralgia is made. 

Toxic labyrinthitis is one condition that has been 
definitely benefited by the removal of foci, and there 
are definite indications for tonsillar operations in eye 
conditions, such as iritis and inflammation of the 
uveal tract. In my opinion, papilloedema and neuri- 
tis of the optic nerve are not due to infection in the 
sinuses. 

The warning is reiterated that operations for the 
removal of foci should be performed only after care 
ful study of the patient and the correlation of all 
factors which are contributing to his illness. The 
fallacy that tonsillectomy is a panacea for all ills 
should be combated vigorously. That this warning 
is necessary is indicated by the numerous cases of 
congenital and advanced deafness I have seen in 
children on whom one or more operations have been 
done without benefit and yet no attention has been 
given to the things that might really help the 
patient, such as instruction in lip reading, hearing 
aids, etc. 


‘Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, Boston, October 17, 1934. 
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THE CELLULAR CHARACTER OF ONE HUNDRED TEMPORAL BONES 
CLINICAL AND SURGICAL SIGNIFICANCE! 


EDWARD F. ZIEGELMAN, M.D., F.A.C.S., SAN FRANcIScO, CALIFORNIA 


character, and anatomical configuration of the 

temporal bone is of prime importance for a 
clear conception of its cellular system, the patho- 
logical changes it may undergo and proper therapeu- 
tic application. It is a composite structure composed 
of a squamosal and a petrosal portion, the former a 
flat bone, the latter a long bone. This gives it an 
individualism of its own. Within compact osseous 
walls is primarily diploetic tissue, which may be 
modified by age, biological factors, systemic disease 
or early infection in the middle ear cavity. Though 
the temporal bone contains the otic capsule with 
other important structures, the change that it may 
be subject to is one of bone pathology, and its sur- 
gical therapy should be based upon this principle, 
modified and altered to meet the special anatomy of 
that portion of the structure involved. 

The apex is similar to the epiphysis of other long 
bones, and subject to the same pathology that may 
occur in similar structures. It may be invaded from 
the middle ear or mastoid antrum, by continuity of 
tissue or by vascular transmission, also from path- 
ological conditions extraneous to the temporal bone. 
It is one of a localized purulent lesion, or one of 
osteomyelitis. Clinical evidence of abducens paral- 
ysis, facial or retrobulbar pain in the presence of 
middle ear or mastoid disease is indicative of petrosal 
tip pathology. The rationale of the proper surgical 
treatment depends upon a knowledge of such 
pathology. 

The following is a summary of the gross observa- 
tions relative to the cellular character and anatomical 
location of one hundred temporal bones sectioned in 
various planes. The terms anterior, inferior, and 
posterior are used in relation to the three surfaces of 
the pyramid. The mixed type is placed under the 
caption that represents the predominant type of cell 
present. From these observations referable to the 
surgical anatomy with its clinical and surgical appli- 
cation, the following conclusions are presented: 

1. From the observations presented, the cellular 
character of a majority of temporal bones is the 
mixed type. 

2. The petrosal tip, however, is predominantly 
diploetic. 

3. The diplo-pneumatic cell type was found to be 
the most prevalent in the mixed cell type. 

4. The cellular character of the mastoid is not a 
true index to other portions of the temporal bone. 

5. The surgical anatomy as presented leads to the 


fe embryological development, histological 


inference that the most prevalent route of invasion _ 


to the petrosal tip is from the mastoid by way of the 
posterior aspect of the pyramid, then by way of the 
anterior surface from the zygoma, or the peritubal 
or carotid canal directly from the middle ear, and 
finally by way of the retro-facial area via the bulb 
cells. 

6. Petrosal tip pathology may occur by way of 
continuity of tissue or by vascular extension from 
infections in the middle ear or mastoid, also from 
pathology extraneous to the temporal bone. 

7. The peritubal cells serve as a route of evacua- 
tion rather than one of invasion to the tip. 

8. The logical approach for drainage to localized 
purulent pathological conditions in the tip is by way 
of the peritubal cells, and for osteomyelitis a sub- 
dural approach either from the mastoid or directly 
by way of the middle fossa. 

9. The variance in the surgical anatomy of the 
temporal bone impresses one with the fact that clini- 
cal evidence, based upon the pathology present, 
should be the guide to type of therapy used. 
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\Abstract of paper prepared for presentation before the Section on Otolaryngology, Clinical Congress of the American College of Surgeon 
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kO! 


KOPETZKY: RECENT DEVELOPMENTS IN THE DIAGNOSIS OF MENINGITIS 583 


RECENT DEVELOPMENTS IN THE DIAGNOSIS OF MENINGITIS! 


SAMUEL J. KOPETZKY, M.D., New Yorx, NEw York 
Professor of Otology, New York Polyclinic Medical School and Hospital 


recent developments in the diagnosis of menin- 

gitis, it is necessary to clarify some misunder- 
standings concerning old concepts. There are many 
problems concerned in otogenic meningitis. It has 
been customary to limit our view to the finding of a 
specific invading organism in the cerebrospinal fluid, 
to the clinical manifestations which the tissue reac- 
tions produce in the form of symptomatology, and 
to autopsy findings. 

The desirability of very early diagnosis has been 
stressed and yet the evolution of the meningeal 
lesion has not been accorded its grave significance in 
the earlier stages of its development. The fact has 
been overlooked that the evolution of the meningeal 
lesion may be halted before data which are usually 
accepted as of diagnostic import are available. 
Finally, we have preformed anatomical channels of 
the middle and the inner ear spaces and have 
accepted them as the obvious tracts along which an 
infection must travel on its way to the meninges 
without, in many cases, having established beyond 
any reasonable doubt that the endocranial invasion 
was spread by these routes; and we have accepted 
recorded cases as otogenic without histopathological 
proof of such invasion. On the other hand, the 
general principle of infection by retrograde throm- 
bosis and by metastases along blood channels has 
escaped our serious consideration. 

Nor have we studied the cases which have recov- 
ered from meningitis in sufficient detail and accorded 
them the notation which the data they present 
merits. We have not a general knowledge of those 
aspects of the clinical picture which drop out in the 
records of our recoveries. We have been too prone 
to question the diagnosis in recovered cases. Nor 
have we always accepted a diagnosis of meningitis 
unless it gave undoubted evidence of bacterial con- 
tent in the spinal fluid. We believed that the lesion 
was of different nature with the differing bacterial 
content; and while it is true that we studied cytology, 
we held that the finding of one class of cells as against 
another type of cell content in the fluid indicated a 
different meningeal lesion. We were wont to consider 
the lesion as an inflammation of the meninges due to 
a bacterial invader and we left out of account what 
happened to the brain substance itself and the réle 
that this played in the evolution of the clinical pic- 
ture. We have studied the cerebrospinal fluid and 
it was held that it was infected, as indeed it was, but 
we failed to comprehend that much that was found 
in the fluid was really the washed off products of 
disease located in the brain tissue and in the blood 
channels. 

Hence, the progress which has marked most of the 
otological research has been inadequate in this field 


recent one enters into a discussion of the 


of work. Very little progress has been made and 
today meningitis is still the unsolved problem in our 
field of medicine. 

Before advance can be made, it will be necessary 
to restate fundamentals and postulate upon these a 
newer conception of this lesion; and with this in 
view I present the following for consideration. 

A. The meningeal inflammation, including the 
inflammatory reactions of the brain tissue, is the re- 
sult of bacterial infection which most often reaches 
the affected parts by the route of the blood stream, 
traveling either directly by way of the perivascular 
spaces or, because of a spread endocranially, by a 
regression thrombosis from the veins of the mastoid 
process, the petrosal pyramid, or the perivascular 
channels in the labyrinth, which latter structures 
must have been involved in the infection before- 
hand. 

B. Preformed anatomical structures may also be 
the tract used by an invasion to reach the meninges 
but, in each case, before such shall be accepted as the 
route involved, histopathological proof must be 
acquired. 

C. Meningitis is a generic term which has the 
sanction of usage. It is to be understood as describ- 
ing a lesion which exhibits inflammatory reactions to 
bacterial invasions involving the meninges, the brain 
substance, and the choroid plexus. 

D. Cases of otogenic meningitis differ in patients 
of differing ages. A perusal of the literature shows 
that the lesion is more apt to resolve among the 
young than when it occurs among older individuals. 
There are more recorded recoveries among children 
than among adults, and in these the meningitis is 
apt to develop without the intervention of a purulent 
mastoiditis, 

E. Clinical evidence stresses the fact that the 
symptomatology is grossly divisible into two groups 
of symptoms: (1) those due to increased intra- 
cranial pressure; and (2) those due to toxicity, 
including the terminal sepsis from bacterial activity. 
If the predominating symptoms are those of pres- 
sure, this must be relieved early, but cure will not 
result until the other factors listed are also mastered. 
Time is gained, however, if the pressure element is 
relieved, to carry on measures to combat the other 
factors. 

F. The establishment of surgical drainage does 
not answer the problem presented by meningitis 
because the lesion is a multiple one, consisting of 
many small foci of active infection spread along the 
routes of many pial vessels. The problem is con- 
cerned with keeping the brain tissue alive. To 
accomplish this, the results of brain tissue cell 
activity must be removed from the region about the 
brain cells; and the desired means of doing this is 


1Presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, Boston, October 19, 1934. 
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found in keeping the cerebrospinal fluid circulating. 
Any procedure which stops the circulation of the 
cerebrospinal fluid defeats the objective which is in 
view. 

G. Meningitis, as it is clinically seen, presents 
itself in stages. Diagnostic data will vary according 
to the stage at which we first recognize the disease. 
Each of these stages is in itself somewhat of an 
entity which changes as the lesion evolves; and the 
clinical picture and laboratory data vary as these 
changes occur 

H. Finally, we should recognize that meningitis 
of otitic origin is as often a complication of acute 
purulent otitis media as it is the sequel of mastoiditis. 
We should differentiate those cases occurring during 
the course of an acute otitic infection from those 
following an acute mastoiditis. The time interven- 
ing between the mastoidal involvement and the first 
meningeal sign seems to have significance; and the 
record of cases shows that the very poorest results 
are found in those in which mastoidectomy was 
necessary during the first week of middle ear infec- 
tion. The cases which occur as sequele of middle 
ear chronicities are again to be comprehended as of 
different origin. Often they are the result of secon- 
dary infections of cholesteatoma or the result of 
spreads endocranially of unrelieved, often unrecog- 
nized, labyrinthine, perilabyrinthine, or petrosal 
pyramid infections. It becomes necessary to differ- 
entiate primary meningeal invasions from those 
which follow infections which are secondary to otitic 
invasion. 

I. The healed cases which are recorded in the 
literature give evidence that cures are obtainable in 
cases where the clinical picture is not stormy and the 
symptom complex can best be characterized as 
weak; and where pressure signs predominate over 
the signs of toxicity—the Babinski is often absent 
or only very weakly present and signs of pyramidal 
tract involvement are not distinctly marked. 

The findings in the cerebrospinal fluid give the 
best indicator of the type of lesion present. The fluid 
shows the state of being of the brain tissue cells. It 
is a means of knowing and estimating the amount of 
intracranial pressure; and through the study of its 
chemistry a knowledge is won of the tissue reactions, 
the intensity of their activity and the type of bac- 
terial invasion which the given case presents. 

Its physical characteristics are deceptive. Clear 
fluid has been known to show bacterial content and 
a markedly turbid fluid has been shown to be bac- 
teria-free. In view of the importance of the findings 
obtained from the examination of cerebrospinal 
fluid, it is necessary to stress the fact that the fluid 
must be examined immediately after it is withdrawn. 
The same fluid examined again and again after inter- 
vening hours will give different findings. 

This holds true for cytology as well as for the 
chemistry of the fluid. The anti-bacterial properties 
inherent to cerebrospinal fluid must be remembered 
and even the search for bacterial contents must be 
undertaken immediately after the fluid is obtained. 


After an interval of time, particularly in the early 
stages of the lesion, the fluid may be found sterile, 
whereas, had the examination been made at once, 
after lumbar puncture, it might have shown 
bacteria present. 

According to most investigators the cerebrospinal 
fluid is a dialysate. It filtrates from the capillaries of 
the choroid plexus and from the capillaries of the 
perineural and perivascular spaces of the central 
nervous system. Eventually it reaches the venous 
blood channels, being absorbed into the lateral and 
longitudinal sinuses of the skull. In the normal 
state the fluid is in osmotic equilibrium with the 
blood plasma, and its production and flow may be 
said to be influenced toward an exaggerated pro- 
duction or a retardation by the relative dilution or 
concentration of the blood. 

Cerebrospinal fluid carries on a dual function. It 
is concerned with the metabolism of brain cells, 
carrying away the effects of ketabolism; and its other 
function is that of equalizing and maintaining intra- 
cranial pressure. Meningeal infection disturbs these 
normal functions. When the fluid cannot carry away 
the effects of ketabolism, when a stasis in its circula- 
tion results, the cells are poisoned by the products 
of their own activity and there develop those clinical 
signs of toxicity and neural reactions which are 
noted in the clinical picture. 

The index of this toxicity can be estimated by 
studying the choline content of the fluid. Ordinarily, 
the fluid transudes through the capillaries of the 
choroid plexus in the face of intracranial pressure; 
and this same pressure influences its absorption. 
The first effect of a bacterial invasion of the me- 
ninges is a great outpouring of fluid from capillary 
vessels. This is to be comprehended as a defense 
mechanism—an effort on the part of the body to 
cleanse itself of the invading pathogenic bacteria 
and the resultant tissue reactions. Clinically, at this 
stage there is a demonstrable increase in intracranial 
spinal fluid pressure. To a great extent, the inter- 
connecting orifices between the various ventricles 
and the meshes of the pia are still open and a real 
exudate has not yet formed. 

The general effect of this increased intracranial 
pressure is compression of the blood vessels. Both 
afferent and efferent vessels are involved and there 
results a lessened oxygenation of the parts; and the 
formation of large quantities of lactic acid follows. 

Lactic acid is also present in increased amounts 
in the blood plasma, especially during fevers. Since 
the early stage of meningitis with which we are here 
dealing is always accompanied by fever, it becomes 
necessary to estimate the amount of lactic acid 
present in the patient’s blood plasma at the same 
time that the spinal fluid estimation is made. Lac- 
tic acid has been found to be very much higher in 
the cerebrospinal fluid than it is in the blood plasma; 
and it is possible to establish a ratio between the two 
findings. The lactic acid content of the meningitic 
spinal fluid is apt to be four times that of the lactic 
acid content of the blood plasma. 
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There are several interesting and pertinent phe- 
nomena that result from the presence of this acid in 
increased amounts in the cerebrospinal fluid. These 
results can be comprehended as tissue reactions in 
the brain tissue cells, and in a further chemical inter- 
reaction in the chemical elements comprising the 
spinal fluid. 

The second stage in the development of the men- 
ingitic lesion deals with intrinsic cell changes in the 
brain tissue, the cells of the choroid plexus, the 
perineural and perivascular spaces. Cell function 
becomes hindered, and as a result the effects of cell 
metabolism are found in the fluid in the forms of 
cholinein greater amounts than normally. I assume 
that the detail of the lesion, at the stage in question, 
is an oedema of the structures concerned. My 
assumption is based on the known fact that the 
presence of the lactic acid in increased amounts must 
result in a changed iso-electric reaction of the spinal 
fluids and the cells bathed by it. Attention may here 
be called to the theory of Fisher, who places, in his 
studies of oedema, its causative factor in the water- 
binding property of tissue colloids. When small 
amounts of acids are added to iso-electric gelatin, its 
swelling power is enhanced. Fisher contends that 
the cause of oedema is to be found in the accumula- 
tion of acid products in the tissues. I realize that 
Fisher’s theory has been critically questioned, and is 
held as not proved; nevertheless, as far as the stage 
of meningitis is concerned with which I am dealing 
here, his theory seems to find a degree of substantia- 
tion. We have brain tissue colloids bathed in a fluid 
whose reactions are tending to swing toward the 
direction of ‘lessened alkalinity,’ and as a result 
we see oedema and an interference with cell function. 

The presence of the strong lactic acid results in a 
decrease in the alkaline reserve, or since in the modern 
nomenclature the actual expression of acidity is 
termed, in common usage, the minus logarithm of 


the actual concentration of the hydrogen-ion which 
is present, we find a lowered hydrogen-ion concen- 
tration. Our finding in meningitic fluids is 6.9 and 
7.0 instead of the normal 7.5. When it is remembered 
that a change of 1 in hydrogen-ion is equivalent to 
ten times that amount in actual change in concen- 
tration of hydrogen-ion, and that a lowering of the 
hydrogen-ion of o.5 in blood cannot sustain life, the 
actual significance and fundamental character of the 
lowering of the hydrogen-ion of even 0.5 becomes 
apparent. The chemical phenomena of increased lac 
tic acid in the spinal fluid has further consequences. 
The lactic acid being a strong acid drives off car- 
bon dioxide from the carbonates; hence in men 
ingitis we should expect to find—and there is in 
fact found—in addition to the very considerably 
lowered hydrogen-ion a decreased bicarbonate 
content. 

Summarizing, the recent developments in the early 
diagnosis of meningitis are to be found in the differ- 
entiation of the cases; in the recognition that a 
positive bacterial content is not necessary to a diag- 
nosis of meningitis; in ihe early examination of the 
fluid after it is withdrawn, this examination to in- 
clude, beside the cytology and the bacterial examina- 
tion, a chemical examination of the fluid which 
should show the choline content, and the presence 
or absence of the copper reducing substance.! the 
lactic acid in relation to its presence in the blood 
plasma, the sodium chloride, the carbon dioxide 
and the det rmination of the hydrogen-ion, all in 
relation to the same elements in the blood plasma. 
When we have become habituated to the use of 
these laboratory aids, we shall have made a distinct 
step in the early diagnosis of meningeal infections. 

1In previous 0 pe called attention to the copper reducing element 
present in normal spinal fluid and to the significance of its gradual 
disappearance from the fluid as the meningitic lesion develops and 


bacteria become evident in the circulating fluid. Its reappearance 
in the examinations made later is of good prognostic significance. 
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MENINGITIS—THE RESULT OF DISEASE OF THE PETROUS APEX 
AND SPHENOIDAL BASIS! 


WELLS P. EAGLETON, M.D., F.A.C.S., NEWARK, NEw JERSEY 


tissue, depending upon the embryonic anlage 

from which its cells evolve, is of surgical value 
in an understanding of pyogenic lesions of the skull, 
as it furnishes an explanation for the variations in 
tissue reactions to infection of bones of unlike em- 
bryonic origin. Thus a pyogenic inflammation of a 
petrous apex or the sphenoidal basis (a) runs a dis- 
tinctive course and (b) requires a different surgical 
viewpoint than infections of an adjacent cranial 
bone, such as mastoiditis, nasal sinusitis, or osteo- 
myelitis of the cranial vault. 

Petro-apicitis is frequently an unrecognized cause 
of meningitis. In the vast majority of cases, it is 
a true osteomyelitis. Petro-apicitis represents a dif- 
ferent pathological and surgical entity from the rec- 
ognized forms of mastoiditis, with which apiceal 
suppuration is usually but not invariably associated, 
occurring as it does in a genetically different type 
of bone. 

Infections within a petrous apex have a much 
greater tendency to spontaneous cure, i.e., without 
the opening of the infected area, than has the asso- 
ciated mastoid suppuration, because in apiceal sup- 
puration the infection is influenced by the presence 
of red bone marrow. 

Clinical classification of infections of the petrous 
apex and sphenoidal basis. I propose a clinical classi- 
fication, based on my experience with 42 cases of 
petro-apicitis and 24 cases of infection of the sphe- 
noidal basis, as follows: (1) reactive and reparative 
osteitis; (2) non-suppurative congestive cases— 
symptoms due to venous stasis; (3) chronic bone 
sepsis cases (without macroscopical pus); (4) abscess 
of apex—(a) without a tract, (b) with a tract; 
(5) acute septicemia cases, associated with a con- 
tinuous positive blood culture and meningitis. 

Intrameatal type of facial paralysis. There occurs 
a specific type of facial paralysis in petro-apicitis 
which is seen in no other process. This “suspicion 
of a facial’? (an intrameatal type of facial paresis) 
is transient in duration and limited in extent. It is 
characterized by the partial non-closure of the lower 
lid during sleep, although the ability, spontaneously, 
to close the lid completely is not lost. 

Meningitis from suppuration of the apex is at first 
limited to the cisterns (a) covering the floor of the 
middle fossa, or (b) mesial to the internal auditory 
meatus of the posterior fossa. 

Infection of the sphenoidal basis. The pattern of 
blood supply within the red bone marrow accounts 
for the unique reparative and specific protective 
properties of the sphenoidal basis, also possessed, 
but to a lesser extent, by the petrous apices. It 
also explains the rarity of small sequestra in pyogenic 
lesions of an apex or of the sphenoidal basis. 


"Tis theory of the specificity of function of a 


A symptomless infection of the sphenoidal basis 
is a frequent, but generally overlooked, cause of 
meningitis, especially of the pneumococcic type. In 
pneumococcus .Type II meningitis, I have cured 
cases by simply draining the sphenoidal sinus and 
by the administration of serum. 

Control of infection by metaplastic reconversion from 
yellow (acellular) fat marrow into red (cellular) bone 
marrow. During infancy and childhood, all the bones 
of the torso and extremities are filled with red cellu- 
lar bone marrow containing no fat. However, none 
of the cranial bones, with the exception of the sphe- 
noid, the occipital and the two petrous apices (which 
form the primordial basis of the skull) contain red 
bone marrow, although the bones of the tympano- 
antral area of the nasal accessory cavities which in- 
crease in size by pneumatization are, at birth, filled 
with yellow fat marrow. The red (cellular) marrow 
at osseous maturity, subsequently, is converted into 
yellow acellular fat. This metamorphosis from red 
into yellow fat marrow occurs in all red marrow- 
containing bones, with the exception of the sphenoid, 
the segmental portion of the occipital, the vertebre, 
the ribs, and the os innominatum, whose spongious 
tissue has a preponderance of red cellular bone 
marrow throughout life. 

However, if at any time an irritant, notably in- 
fection or cancer, enters, or even indirectly affects 
a marrow containing bone, its yellow (acellular) fat 
marrow may become reconverted into red (cellular) 
marrow. This rapid metaplastic reconversion from 
yellow (acellular) fat marrow to its original state of 
red (cellular) bone marrow is, I believe, an evidence 
of the tissue mechanism which red marrow contain- 
ing bones possess for the local control of infection. 

Metaplastic reconversion from pneumatic air-filled 
spaces into the original bone marrow state within an 
apex accounts for the infrequency of apiceal abscess. 
Primarily, the petrous apex is a red (cellular) marrow 
containing bone, its red marrow being converted 
into fat or replaced by air filled cells early in life. 
It does not combat infection simply by pouring forth 
round polymorphonuclear cells brought to it by the 
circulation, as is the reaction of the mastoid to sup- 
puration, but on the approach of infection the pneu- 
matic spaces within the apex may return to their 
original bone marrow state. Thus it may become 
the seat of a unique physiological metamorphosis, 
to which attention has not been previously directed 
This phenomenon I have observed in at least 2 cases, 
as demonstrated at postmortem examination. 

Treatment of meningitis from apiceal or sphenoi.la! 
infection. If we are to be successful in the treatment 
of meningitis, we must abandon many of our pre- 
conceptions, for in the past all surgical treatment 
has been based too much on the principle of drain- 


‘Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, Boston, October 19, 1034: 
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age of the entire arachnoid circulation, which is 
impossible. 

In my opinion, operation on the meninges, if pre- 
ceded by ligation of the common carotid artery, 
gives a higher percentage of recoveries than other- 
wise, because carotid ligation relieves venous con- 
gestion, which postmortem examinations show to 
be invariably present in all cases of meningitis. 

In the surgical treatment of meningitis, it is of 
paramount importance that the surgeon should early 


diagnose and thoroughly drain the primary focus of 
infection in the petrous apex or in the sphenoid— 
lesions that are curable; for eradication of a pri- 
mary focus in a bone, associated with the evacuation 
of an adjacent localized collection of infected cerebro- 
spinal fluid, allows the protective and reparative 
mechanism of the meninges an opportunity to act. 
This procedure has been followed by a larger per- 
centage of recoveries than any other method of 
treatment, either surgical or medicinal. 





NON-OPERATIVE TREATMENT OF NASAL SINUS DISEASE! 
WILLIAM MITHOEFER, M.D., F.A.C.S., Crncrynati, Onto 


in a non-operative manner is, in the majority 

of instances, an unsatisfactory procedure. We 
must, therefore, when attempting this method of 
treatment, select our cases with discretion, and not 
continue to treat for any length of time a patient 
who is in need of a more radical procedure. We 
shall eliminate immediately from our discussion the 
treatment of all very acute inflammatory processes 
of the nose and nasal accessory sinuses whether asso- 
ciated with fever or not. We believe that any local 
treatment at this time, unless it be the application 
of a vasoconstrictive agent, will only kindle the fire 
and be the cause of a reaction and a spread of the 
disease. 

The chief consideration will, therefore, be the 
subacute and chronic infections. How shall these 
patients be treated non-surgically? In the first 
place, let it be said that no one fixed plan of treat- 
ment can be used in all cases. The various, means 
and methods of treatment which we have employed 
in our practice are the following: systemic, treatment 
of the nasal mucosa, median rhinoscopy, treatment 
of nasal recesses, tampons, suction with irrigation, 
dilatation of the ostia and nasofrontal duct, irriga- 
tion of the sinuses, and infra-red and ultraviolet 
therapy. 

We may rightly say that the most difficult prob- 
lem before the medical profession today is the study 
of the constitution of the patient, inasmuch as each 
individual reacts to certain irritants according to the 
character of his inner qualities, and these qualities 
we term constitution. It is our belief that the treat- 
ment of the constitution of the patient with diet, 
hygienic measures of living, endocrine and intestinal 
therapy, and the examination of the blood for vari- 
ous changes is of greater importance than the detec- 
tion of the type and virulence of the bacteria. To 
emphasize the bacterial aspect only and give vac- 
cines, specific or non-specific, is not sufficient. We 
must not forget that the bacteria would probably 
not have been present if the constitutional elements 
of the patient had not been ready to receive them. 


Tins treatment of chronic nasal sinus disease 


A patient in whom the constitutional elements are 
inadequate to combat infection readily acquires a 
chronic state of the nasal sinus mucosa following an 
acute infection. In these patients, two physiological 
functions are easily lost, namely, movement of the 
ciliated epithelium, and secretion of mucus—both 
very important functions when infection takes place. 
A patient whose tissues are unable to perform their 
physiological function at the time of an infection is 
left with an oedematous nasal mucous membrane 
which may cause retention in the recesses—a favor- 
able condition for the establishment of chronicity. 

An acutely inflamed maxillary sinus should rarely, 
if ever, be irrigated in the presence of fever, because 
of the danger of causing a systemic infection follow- 
ing the lavage. Patients are usually able to combat 
the infection in an antrum, provided no other irri- 
tant appears upon the scene such as the irritation 
which may be caused by an antrum lavage. As soon 
as another insult is added to the infection already 
present in the antrum, an imbalance of the body 
mechanism takes place. The bacteria gain the upper 
hand and many times, because of the injury to the 
mucous membrane from puncture, a secondary in- 
flammation ensues and a local or general sepsis may 
be the result. 

In applying the various forms of treatment, both 
local and general, we must forget for the time being, 
at least, that we are rhinologists limited to a small 
specialized field. We must try to be real doctors 
who are making a special study of a very sensitive 
part of the body—the nose and its adnexa—areas 
which are affected very readily by a systemic dys- 
crasia. 

A hasty surgical approach is, in our opinion, a 
great mistake. Surgery, in most instances, should 
be undertaken only after a careful analysis has been 
made, or should follow the conservative treatment 
after this has proved of no avail. When surgery is 
necessary, its success will depend on the ability of 
the surgeon to detect every affected sinus, and his 
accuracy in removing all of the diseased mucous 
membrane. 


‘Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, Boston, October 19, 1934. 
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THE OPERATIVE TREATMENT OF NASAL SINUS DISEASE! 
EDWARD C. SEWALL, M.D., SAN FRANcIScO, CALIFORNIA 


nasal sinus disease necessitates correlating 

various technical endeavors, some as yet 
unpublished, and evaluating methods and hoped-for 
improvements in treatment with which I have been 
continuously occupied since the publication of my 
original article entitled ‘Fronto-Ethmo-Sphenoid 
Operation under Local Anesthesia,” in the Archives 
of Otolaryngology in 1926. I am inclined to quote as 
follows from that article because what was said then 
needs even more emphasis today. 


Indications for operation. The operative treatment of 
sinus disease is a subject that I feel should be approached 
with considerable caution. I am proposing a rather radical 
line of procedure that I feel may add to our efficiency in 
handling certain cases. Still I do not wish to leave the 
impression that I am applying these measures except after 
careful study or when former unsuccessful operative work 
would seem to make their applicability advisable. I have 
gone into the question of diagnosis frankly, but must make 
the point plain that the diagnosis arrived at does not con- 
demn the patient to operative measures. It becomes a 
matter of the nicest judgment on the part of a well trained 
surgeon, probably with the invaluable assistance of the 
internist, to determine whether the sinuses should be 
operated on. A rubric of the operative indications would 
only be about as useful as those that have been compiled 
to tell us when to operate on a chronic running ear. Many 
people with apparently excellent health are sufferers from 
infected sinuses. The hawking and spitting that is so com- 
monly heard, and the mucopurulent expectoration seen on 
our city pavements, are evidence of the widespread dis- 
tribution of sinus disease. While admitting that many 
people seemingly well are carriers of this infection, it is 
obvious that they are apparently in good health in spite 
of the sinusitis. It is a menace constantly carried about, 
and often proves to be the vulnerable heel of Achilles, 
leading to the establishment of some important vital dis- 
order. The inability to discover the true focus, the removal 
of the wrong focus or the incomplete treatment of the right 
focus have brought a certain amount of opprobrium on the 
focal infection theory. Incomplete treatment of the right 
focus is practiced so commonly in! connection with sinus 
disease, that the specialists must take the onus of the 
lack of understanding of the importance of sinus infection 
on the part of many of the medical profession. These men 
have conscientiously and repeatedly referred patients for 
elimination of nasal infection. Failure after nasal sinus 
operation to cure the disorder in which the internist was 
interested, very frequently has been interpreted as indicat- 
ing improper diagnosis. The use of the method I have 
advocated of gathering the nasal and post-nasal discharge 
from the patient on pieces of cloth will show the internist 
himself whether the results he has asked for have been 
achieved. 


A DISCUSSION of the operative treatment of 


Ordinarily, before operation on the sinuses is to be 
considered, all other factors that may be contributing to 
the trouble should be corrected; climate has been given 
especial prominence. Whatever therapeutic measures have 
been found useful may be employed. 

Constructive ‘surgery, when indicated, including sub- 
mucous resection, tonsillectomy, and adenoidectomy, 
should be given precedence and followed by sufficient time 
for accomplishment of results before the destructive sur- 
gery of the sinuses is advocated. 


In presenting my present operative plan, it may 
be said that the intricate technical developments 
have followed naturally upon the introduction of a 
bloodless technique. This was accomplished by 
ligation of the vessels supplying the operative field, 
under local anesthesia secured largely by blocking 
the nerves before or at their entrance into the field. 

Sinus surgery may well be divided into a pre- and 
a post-ligation period. Prior to the introduction of 
these methods, general anesthesia was commonly 
used in external sinus technique. 

The literature contains many descriptions of the 
bloody operative field where all nicety of technique 
was impossible. 

The operative steps may be briefly summarized 
as follows: 

1. The patient lies on the back, somnolent from 
the effects of sodium amytal, scopolamine and 
morphine. 

2. Cocaine is applied topically in the nose. 

3. Novocain is injected deep into the orbit to 
block the nasal branches of the fifth nerve supplying 
the operative field. 

4. A small incision at the inner angle of the orbit 
sutfices, and leaves practically no scar. 

5. The frontal sinus and the ethmoids are entered 
through a window cut through the frontal and 
maxillary bones. 

6. The ethmoid vessels are ligated in the orbit. 

7. The frontal and ethmoid sinuses are thoroughly 
inspected and cleared of disease. 

8. The sphenopalatine artery is tied, permitting 
the intricate sphenoid technique. 

g. A posterior submucous resection allows the re- 
moval of the whole of the floors of both sphenoids. 

10. Flaps prepared from nasal mucosa are used to 
line the operative fields and prevent the closure of 
the nasofrontal drainage opening. 

11. The wound is closed at once with metal clips, 
no packing, no bandage whatever. 


Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, 
Boston, October 19, 1934. 
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TUCKER: CANCER OF THE LARYNX 


CANCER OF THE LARYNX, INTRINSIC; ITS SURGICAL CURE! 
GABRIEL TUCKER, M.D., PHILADELPHIA, PENNSYLVANIA 


NAHE clinical incidence of cancer of the larynx 
71 is apparently much greater than the incidence 
indicated by the rate of deaths from laryngeal 
cancer. The rate of laryngeal cancer deaths is given 
as o.8 per cent, deaths from cancer of the cesophagus 
1.5 per cent, and deaths from cancer of the lung as 
2.1 per cent of all cancer deaths. In a bronchoscopic 
practice, where the work is limited to the diagnosis 
and treatment of diseases of the larynx, cesophagus, 
and lungs there were seen during the same period 
200 cases of cancer of the larynx, 220 cases of cancer 
of the cesophagus and 57 cases of cancer of the lung. 
With the present perfection of methods of early diag- 
nosis, resulting in the surgical cure of at least 80 
per cent of the early cases, the percentage of deaths 
from cancer of the larynx can no longer be taken as 
the true rate of incidence of laryngeal cancer. 

Symptoms. In the consecutive series above noted 
of 200 cases of laryngeal cancer (1) it was found that 
every patient manifested either chronic hoarseness 
or /ocal discomfort or both chronic hoarseness and local 
discomfort early in the course of the disease. In this 
study there were 144 cases (72 per cent) which were 
apparently of intrinsic origin. Chronic hoarseness 
was an early symptom in every case, but in many 
cases when the patients were first seen the lesions 
were far advanced and presented one or more of the 
signs and symptoms of inoperable cancer, namely, 
dyspnoea, dysphagia, aphonia, adenopathy. If the 
symptoms of chronic hoarseness and local discom- 
fort were properly evaluated and routine diagnostic 
studies done in every case, cancer of the larynx 
would be found while the lesion was still early and 
curable by surgery. 

Diagnosis. Cancer of the larynx appears as a 
definite local lesion, and when far advanced, has a 
characteristic appearance. In its beginning the ap- 
pearance of the lesion is rarely characteristic, and 
in fact the lesion may not be cancer. Clinically we 
must recognize that there is a precancerous lesion 
in many cases. To the trained eye of the expert 
laryngologist the typical lesion may be recognized 
as cancer from the appearance alone. However, we 
are not justified in waiting until this characteristic 
appearance develops to make a diagnosis of laryngeal 
cancer. Even when the appearance is definitely 
characteristic, a final diagnosis should not be made 
until after a thorough routine examination, sero- 
logical study, and X-ray examination of the neck 
and chest, have been done, and the finding of cancer 
has been confirmed by biopsy. As an example of 
the inadequacy of diagnosis without biopsy may 
be cited the case of a laryngeal cancer, typical in 
appearance, which on biopsy showed both cancer 
and tuberculosis (2). 

Biopsy. The removal of tissue for histological 
examination by direct laryngoscopy has reached a 


state of perfected technique that makes the pro- 
cedure harmless if it is properly done. The reason 
we have not been able to cure more cases of cancer 
of the larynx by surgery in the past lay not with 
us but with those general practitioners and oto- 
laryngologists who were afraid of biopsy and 
refused to have tissue removed until the appearance 
was characteristic, and the lesion hopelessly late. 
Biopsy of a non-cancerous growth in the larynx will 
not cause it to become cancer. Neither will biopsy 
propagate cancer in the larynx where it already 
exists if the proper course is followed. With the 
present technique, a histological diagnosis based on 
a fixed specimen of tissue may be obtained within 
48 hours, and surgical treatment can be promptly 
carried out. The lymphatic drainage within the 
larynx is such that there is no probability of meta- 
static extension within this short period. 

Treatment. ‘Early diagnosis is the ‘pearl without 
price’ in the surgical cure of cancer of the larynx” (3). 
Laryngofissure and total laryngectomy are the sur- 
gical procedures of choice in the treatment of cancer 
of the larynx. 

Laryngofissure. Cancer within the larynx, intrin- 
sic, is the most favorable type for surgical treatment. 
If the cancer involves the anterior two-thirds of the 
vocal cord—the most frequent site of origin—and 
has not extended beyond this, laryngofissure will 
cure over 85 per cent of the cases. If the growth 
involves the anterior commissure and both cords in 
the anterior portions, laryngofissure by a special 
technique for anterior commissure growths will re- 
sult in cure in an equally high percentage of cases. 
Laryngofissure saves the patient’s larynx as well as 
his life. A subperichondrial resection of the dis- 
eased area with a wide margin of normal tissue sur- 
rounding it is all that is required in properly selected 
cases of laryngeal cancer, because the peculiar 
lymphatic drainage in the anterior portion of the 
larynx prevents rapid extension of the disease. The 
cartilage is not removed unless it is involved. The pro- 
cedure can be carried out under local anesthesia, 
and there should be no operative mortality. Fol- 
lowing laryngofissure, the larynx must be kept under 
close observation for at least a year. If granulations 
appear at the site of excision of the growth, they 
should be removed by direct laryngoscopy and sub- 
mitted to histological examination. If there should 
be recurrence of the cancer—the rate of recurrence is 
less than 15 per cent—laryngectomy can still be 
performed, with a probable cure of 90 per cent of 
the recurrences. 

Laryngectomy. Total laryngectomy should be 
done when there is more extensive involvement. 
Where the disease originates in the posterior portion 
of the larynx, or extends subglottic, or involves the 
ventricular bands or the base of the epiglottis, total 


1Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons 
Boston, October 19, 1934. 
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laryngectomy is required. In cases in which the 
under surface of the epiglottis only is involved, the 
epiglottis can be removed completely by a laryngo- 
fissure approach, the remainder of the larynx being 
preserved. 

The surgical procedure selected for the individ- 
ual case depends on two factors: (1) the location and 
extent of the lesion, (2) the grading of the cancer 
cells in the growth. 

The location and extent of the lesion is determined 
by careful mirror examination, by X-ray examina- 
tion of the neck and chest, including the larynx and 
cesophagus, and by direct inspection of the larynx, 
pyriform sinuses and upper cesophagus before opera- 
tion. After the larynx is opened the lesion also is 
carefully examined. 

Cell grading is of greatest importance in deter- 
mining the radiosensitiveness of the cancer; post- 
operative irradiation may be of great value in radio- 
sensitive types of cancer. Pre-operative irradiation 
is regarded as inadvisable by most laryngeal sur- 
geons. 

SUMMARY 

1. The incidence of cancer of the larynx seems to 
be relatively greater than the rate of cancer deaths 
indicates. Because of the early diagnosis and the 
surgical cure of a large number of cases, the death- 


rate cannot be taken as a true indication of the 
incidence of laryngeal cancer. 

2. Chronic hoarseness and local discomfori are 
always early symptoms in cancer of the larynx. 

3. Biopsy, by direct laryngoscopy, should be the 
final diagnostic step in cancer of the larynx. Biopsy 
will not produce cancer; and where cancer exists and 
biopsy is done, if the proper routine is followed, 
surgical removal of the cancer can be carried out 
before metastasis can occur. 

4. Surgical treatment, laryngofissure and laryn- 
gectomy, will cure practically all cases of intrinsic 
cancer of the larynx. Laryngofissure in properly 
selected cases will save the larynx as well as the 
patient’s life. Educating the laity and the general 
practitioner to recognize that Jocal discomfort and 
chronic hoarseness may mean cancer is the next most 
important step in the cure of cancer of the larynx. 
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PATHWAYS OF APPROACH TO THE PETROUS PYRAMID! 
MARVIN F. JONES, M.D., New York, NEw York 


N studying surgical methods for the relief of 
petrousitis, it becomes necessary to focus atten- 
tion on the intimate anatomical structure of the 


temporal bone. 
importance. 

More attention has been attracted to the acute 
phases, while the chronic stages with acute exacer- 
bations are less widely recognized. 

All operative procedures (with one exception) aim 
at the superior group of cells, while the logical 
method of drainage would seem to be through de- 
pendent portions of the bone. 


Pneumatized tracts are of major 


The symptomatology developed recently would 
seem to indicate the extent and location of patho- 
logical changes, thus facilitating an intelligent 
choice of surgical procedures. 

Impaired hearing and labyrinthine symptoms plus 
location of pain are proposed as indicative symptoms. 

A discussion of the surgical procedures already 
advocated, and the difficulties found by personal 
experience, illustrate some of the pitfalls. 

Histological sections, X-ray pictures, and gross 
dissections illustrate the statements embodied in 
the paper. 


\Abstract of paper presented before the Section on Otolaryngology, Clinical Congress of the American College of Surgeons, 
Boston, October 19, 1934. 
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COMMITTEE AND DEPARTMENT REPORTS 


DEPARTMENT OF CLINICAL RESEARCH—ALBERT J. OCHSNER 
MEMORIAL 


BOWMAN C. CROWELL, M.D., Cutcaco, ILLINOIS 


Associate Director, American College of Surgeons; Director of Clinical Research 


XHE work in clinical research which is being 
conducted by the College includes that of the 
following committees: 

Committee on the Treatment of Malignant Dis- 
eases 
Committee on the Archives of Malignant Diseases 


Committee on Bone Sarcoma 

Committee on Clinical Laboratories 

Committee on Fractures 

A survey of the work of this department which has 
been performed during the past year is embraced in 
the reports of the individual committees. 





COMMITTEE ON THE TREATMEMT OF MALIGNANT DISEASES 
CHARLES A. DUKES, M.D., OaKLanp, CAtrrorniA, Chairman 


consistent study of records and clinics with the 
™ hearty co-operation of the surgeons, patholo- 
gists and radiologists, throughout the United States 


Tou Committee, founded in 1922, has made a 


and Canada. 

Standard uniform record forms have been designed 
by the Committee, which have been used widely and 
adopted by cancer clinics, and hospitals where cancer 
clinics have not yet been formed. In 1930 the stand- 
ard for organization and conduct of cancer clinics 
was formulated by the Committee and adopted by 
the Board of Regents. The wide acceptance of this 
standard of hospitals in the United States and Can- 
ada has been a pleasing result of the College activity 
and the figures indicating the growth of the move- 
ment will be presented at this meeting by the 
Director of Clinical Research. 

The report of this Committee would not be com- 
plete without an acknowledgment of appreciation for 
the work of Dr. Robert B. Greenough, who has been 
Chairman from the beginning until this year. The 
amount of time which he has spent and the skill 
which he has shown in completing the organization 
and in working through the maze of reports and 
forms which have been necessary to the completion 


of this program I am sure will be appreciated by 
everyone, and there is considerable fear on my part 
that I shall be unable to live up to the high standards 
which his leadership has created. 

It is also fitting that we should pay tribute to that 
great physician and surgeon who devoted so much of 
his life to this work—Dr. Burton J. Lee, whose pass- 
ing to the Great Beyond occurred shortly after the 
1933 meeting. 

The personnel of the Committee on the Treatment 
of Malignant Diseases is as follows: 


Charles A. Dukes, Oakland, Chairman 
Bowman C. Crowell, Chicago, Secretary 
Frank E. Adair, New York 

A. C. Broders, Rochester, Minn. 
Curtis F. Burnam, Baltimore 

George Crile, Cleveland 

Edwin C. Ernst, St. Louis 

Rupert H. Fike, Atlanta 

John M. T. Finney, Baltimore 

Robert B. Greenough, Boston 

Frank W. Lynch, San Francisco 

Alton Ochsner, New Orleans 

Eugene P. Pendergrass, Philadelphia 
George Gray Ward, New York 
Francis C. Wood, New York 
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STANDARDIZATION OF CLINICAL LABORATORIES 


ardization of Clinical Laboratories, held in 

October, 1926, the following Minimum Stand- 
ard for Laboratories was adopted and has been 
approved by the Board of Regents: 

1. That the clinical laboratory shall be under the 
direction of a graduate in medicine, especially trained 
in clinical pathology. 

2. That the clinical laboratory shall be prepared 
to perform satisfactory work in (a) histopathology; 
(b) bacteriology and parasitology; (c) serology; 
(d) hematology, and (e) chemical and morphologic 
examinations of other body fluids, exudates, tran- 
sudates, and excreta. 

3. That all tissues removed at operation shall be 


A the meeting of the Committee on the Stand- 


examined in the laboratory and reports rendered 
thereon. 

4. That an easily available copy of all reports shall 
be filed in the laboratory and one with the patient's 
record. In histopathology there shall be in the lab. 
oratory a cross index of, at least, the name of the 
patient, of the. hospital or laboratory number of the 
patient, and of the lesion or organ. There shall be 
preserved also, for at least 3 years, either section, 
embedded tissue, or gross tissue from each case from 
which tissue is removed. 

5. That a uniform system of charges for laboratory 
work shall be enforced. 

6. That the clinical pathologist shall attend the 
monthly staff conferences of the hospital. 


CANCER CLINICS APPROVED TO OCTOBER 1, 1934 


College of Surgeons, on the advice of its Com- 

mittee on the Treatment of Malignant Diseases, 
announced its policy of emphasizing the necessity of 
making the benefits of contemporaneous knowledge 
of cancer available to each and every cancer patient 
in the country. Already existing hospitals were 
recognized as the natural centers in which modern 
diagnostic and therapeutic procedure should be con- 
ducted, and a minimum standard was formulated for 
cancer clinics in such hospitals. 

Information concerning the cancer clinic move- 
ment of the College was published, and all approved 
hospitals of one hundred or more beds were urged 
seriously to consider cancer clinic organization. Rep- 
resentatives of the College have visited the hos- 
pitals, have consulted with members of their medical 
stafis and administrators, and have furnished to the 
College a summary of the activities of each hospital 
with regard to the diagnosis and treatment of cancer. 
Ordinarily, these hospitals have the personnel and 
equipment for such service, but we believe that a 
definite organization for this special service is of 
advantage in obtaining the maximum of efficiency in 
the campaign against cancer. 

The College announces its second list of the hos- 
pitals conducting cancer clinics which conform to 
its minimum standard. The conduct of such clinics 
varies somewhat according to the character of the 
hospital with regard to whether its patients are 
charity patients or otherwise. Some institutions 
have established diagnostic clinics but refer the 
patients elsewhere with advice as to the nature of 
treatment that should be administered. In certain 
other large institutions some departments have 
organized cancer clinics for the recognition and care 
of cancer in their patients while other departments 
have not so organized. Cognizance of these facts is 
taken in the publication of the list of institutions that 


|* 1930 the Board of Regents of the American 


are approved from the standpoint of their cancer 
clinics. 

It is further recognized that certain institutions 
have accepted the minimum requirements for cancer 
clinics as formulated by the American College of 
Surgeons and are endeavoring to carry them out, 
but for lack of time or other acceptable reasons have 
not yet been able to do so in every detail. In the 
following list they are indicated as having “pro- 
visional approval.” 


Total cancer clinics surveyed 230 
Approved cancer clinics in general hospitals 
Provisionally approved cancer clinics in 

general hospitals 
Approved cancer diagnostic clinics 
Hospitals with departments conducting ap- 

proved cancer clinics 


Total approved cancer clinics............. 181 


The publication of the list of 181 approved cancer 
clinics in no way indicates that effective cancer 
treatment cannot be obtained elsewhere, but serves 
to show that these institutions have formally or- 
ganized for this purpose as part of a country-wide 
campaign in behalf of the cancer patient. 

In addition to the list of approved cancer clinics 
the College has information concerning 58 others 
which for one reason or another are not yet ready for 
a rating by the College, and still 80 other hospi- 
tals have definitely signified their contempl|:tion 
of the formation of such clinics in the futur: 


MINIMUM STANDARD FOR CANCER CLINICS IN 
GENERAL HOSPITALS 
1. Organization. There shall be a definite organi 
zation of the service, and it shall include an executive 
officer and representatives of all the departments 0! 
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the hospital which are concerned in the diagnosis 
and treatment of cancer. The services of a secretary 
and of a social service worker shall be available. 

2, Conferences. As an essential feature. of the 
service there shall be regular conferences or consul- 
tations at which the diagnosis and treatment of the 
individual cases are discussed by all members of the 
clinic who are concerned with the case. 

3. Patients. Reference to the cancer clinic of all 
patients in whom the diagnosis or treatment of 
cancer is to be considered shall be either voluntary or 
obligatory in accordance with the vote of the medical 
stafi or of the governing board of the hospital. 

4. Equipment. In addition to the diagnostic and 
therapeutic surgical equipment which is required in 
every approved general hospital there shall be 
available an apparatus for X-ray therapy of an 
effectiveness which is generally agreed upon as 
adequate, and an amount of radium sufficient to 
insure effective treatment. 
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5. Records. In addition to the records which are 
required in every approved general hospital, there 
shall be additional records of: (a) the details of the 
history and of the examination for cancer in different 
regions of the body, such as are indicated on the form 
records which are recommended by the Committee 
on the Treatment of Malignant Diseases, American 
College of Surgeons; (b) the details of the treatment 
by radium or X-ray as indicated on the form records 
which are recommended by the Committee on the 
Treatment of Malignant Diseases, of the American 
College of Surgeons; (c) periodic examinations at 
intervals for a period of at least five years following 
treatment. 

6. Treatment. The treatment of cancer patients 
shall be entrusted to the members of the staff of the 
cancer clinic except in cases in which adequate treat- 
ment in accordance with the collective recommenda- 
tion of the staff of the cancer clinic can be procured 
otherwise. 


HOSPITALS CONDUCTING APPROVED CANCER CLINICS 


UNITED STATES 


ARIZONA 
PHOENIx—*St. Joseph’s Hospital 


CALIFORNIA 

Los ANGELES—*California Hospital 

Hollywood Clara Barton Memorial Hospital 

Veterans’ Administration Hospital 
OaAKLAND—Highland Hospital of Alameda County 
PASADENA—*Pasadena Hospital 
San Dreco—San Diego County General Hospital 
San FRaNcIscoO—*University of California Hospitals 
SanTA BARBARA—*Santa Barbara Cottage Hospital 
WoopLANp—*Woodland Clinic Hospital 


COLORADO 
DENVER—*St. Luke’s Hospital 
*Colorado General Hospital 


CONNECTICUT 
BRIDGEPORT—Bridgeport Hospital 


Hartrorp—Hartford Hospital 
*St. Francis Hospital 


New Haven—New Haven Hospital 
WATERBURY—Waterbury Hospital 


DELAWARE 


WituinctoN—*Delaware Hospital 
“Wilmington General Hospital 


DistRICT OF COLUMBIA 
WasHINGTON—*Freedmen’s Hospital 
Garfield Memorial Hospital 
Georgetown University Hospital 
*Providence Hospital 


*Provisionally approved. 


FLORIDA 


Miami BEAcH—St. Francis Hospital 


GEORGIA 
ATLANTA—Albert Steiner Clinic 
THOMASVILLE—*John D. Archbold Memorial Hospital 


ILLINOIS 


Cutcaco—*Cook County Hospital 
Mercy Hospital 
Michael Reese Hospital 
*St. Luke’s Hospital 
University of Chicago 
Hines—Veterans’ Administration Hospital 
KANSAS 
Kansas City—Bell Memorial Hospital 
KENTUCKY 
LouIsvILLE—John N. Norton Memorial Infirmary 
St. Joseph’s Infirmary 
LovuISIANA 


NEw OrLEANS—*State of Louisiana Charity Hospital 
SHREVEPORT—Shreveport Charity Hospital 


MAINE 
PORTLAND—Maine General Hospital 


MARYLAND 


BALTIMORE—Howard A. Kelly Hospital 
University Hospital of the University of Maryland 


MASSACHUSETTS 


Boston—*Beth Israel Hospital 
Collis P. Huntington Memorial Hospital 
Massachusetts General Hospital 
Palmer Memorial 
Peter Bent Brigham Hospital 
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BROOKLINE—Free Hospital for Women 


Fatt RIveEr—*Truesdale Hospital 

*Union Hospital in Fall River 
WorcEsTER—*City Hospital 

*Memorial Hospital 
WRENTHAM—Pondville Hospital at Norfolk 


MICHIGAN 
ANN ARBOR—University Hospital 
BATILE CREEK—Battle Creek Sanitarium 
Detroit—Grace Hospital 
Harper Hospital 
Woman’s Hospital 
ELo1sE—Eloise Infirmary 
Granp Rapips—*Blodgett Memorial Hospital 
*St. Mary’s Hospital 
MINNESOTA 
MINNEAPOLIS—University Hospital 
ROCHESTER—Mayo Clinic 
St. Paut—*Northern Pacific Beneficial Association Hos- 
pital 
MissIssIPPI 
VicksBuRG—*Vicksburg Sanitarium and Crawford Street 
Hospital 
MIssourI 
Kansas City—*Menorah Hospital 
St. Louts—Barnard Free Skin and Cancer Hospital 
Barnes Hospital 
MONTANA 
ButrE—Murray Hospital 


NEBRASKA 
Omana—Creighton Memorial, St. Joseph’s Hospital 
NEW JERSEY 

NEWARK—Hospital of St. Barnabas 

Newark Beth Israel Hospital 
OrANGE—*Orange Memorial Hospital 
PATERSON—Paterson General Hospital 

New YORK 

ALBANY—Memorial Hospital 
BROOKLYN—Brooklyn Cancer Institute 
BurraLo—Buffalo City Hospital 

State Institute for Treatment of Malignant Diseases 
FARMINGDALE—Nassau County Tuberculosis Sanatorium 
New Yorx—Custodial Hospital 

*Lincoln Hospital 
Memorial Hospital for the Treatment of Cancer and 
Allied Diseases 

Montefiore Hospital 

New York Cancer Institute Hospital 

New York Infirmary for Women and Children 

*St. Luke’s Hospital 

Sloane Hospital for Women 

Stuyvesant Square Hospital 

Woman’s Hospital in the State of New York 
Port CHESTER—United Hospital 
RocHESTER—*Strong Memorial Hospital 
SyRacUSE—*University Hospital of the Good Shepherd 
VALHALLA—Grasslands Hospital 


*Provisionally approved. 
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OHIO 
AKRON—*City Hospital of Akron 
CINcINNATI—Cincinnati General Hospital 


CLEVELAND—City Hospital 
Cleveland Clinic Hospital 


CHARL 


MapIs 
MILW: 


OREGON 


PORTLAND—*Good Samaritan Hospital 
Multnomah Hospital 


PENNSYLVANIA 
CLEARFIELD—*Clearfield Hospital 
HARRISBURG—*Harrisburg Hospital 
LANCASTER—*Lancaster General Hospital 
MEADVILLE—*Spencer Hospital 
PHILADELPHIA—American Oncologic Hospital 

Graduate Hospital of the University of Pennsylvania 
Hahnemann Medical College Hospital 
Hospital Lankenau 
Hospital of the University of Pennsylvania 
Jeanes Hospital 
Jefferson Hospital 
*Jewish Hospital 
Philadelphia General Hospital 
*Stetson Hospital 
PitTsBURGH—Homeopathic Medical and Surgical Hospital 
and Dispensary 
Pittsburgh Skin and Cancer Institute 
*Presbyterian Hospital 
*St. Francis Hospital 
*St. Margaret Memorial Hospital 
*Western Pennsylvania Hospital 
READING—*Reading Hospital 
ScRANTON—Moses Taylor Hospital 
WILLIAMSPORT—* Williamsport Hospital 
WINDBER—*Windber Hospital 
York—York Hospital 


Tucs 


SAN | 


CuIc 


Bost 
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RHODE ISLAND oem 


PROVIDENCE—Rhode Island Hospital 


TENNESSEE 
CHATTANOOGA—*Newell and Newell Sanitarium 
Mempnuis—*Memphis General Hospital 


Det 


Ful’ 
TEXAS 
Dattas—Baylor University Hospital 
San Antonro—*Robert B. Green Memorial Hospital 
TEMPLE—King’s Daughters’ Hospital 
*Scott and White Hospital 


HAN 


UTAH 
SaLt LAKE City—*Salt Lake General Hospital 


VIRGINIA 
ROANOKE—Jefferson Hospital 
UNIVERSITY—University of Virginia Hospital 


WASHINGTON 


SEATTLE—Harborview Hospital 
Swedish Hospital 
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WEsT VIRGINIA 
CHARLESTON—*Mountain State Hospital 


WISCONSIN 
MapisoN—State of Wisconsin General Hospital 
\MiLwAvKEE—Columbia Hospital 


CANADA 


ALBERTA 
EpMONTON—*University of Alberta Hospital 


MANITOBA 
$r, BonTFACE—St. Boniface Hospital 
WixntpEG—Winnipeg General Hospital 


NEW BRUNSWICK 
Saint JouN—*Saint John General Hospital 


HOSPITALS CONDUCTING APPROVE 


ARIZONA 
TucsoN—St. Mary’s Hospital and Sanatorium 


CALIFORNIA 
San FRANcIscO—Mary’s Help Hospital 


ILLINOIS 
Curcaco—Northwestern University 


MASSACHUSETTS 
BostoN—Boston Dispensary 
LAWRENCE—Lawrence General Hospital 
LowELL—Lowell General Hospital 
Lynn—Lynn Hospital 
MICHIGAN 
Detroit—St. Mary’s Hospital 


MIssoURI 
FuLtron—Fulton State Hospital 


NEW HAMPSHIRE 
Hanover—Mary Hitchcock Memorial Hospital 


DEPARTMENT REPORTS 


Nova ScoTIA 
HAtrax—Victoria General Hospital 


ONTARIO 
KINGSTON—Kingston General Hospital 
Lonpon—Victoria Hospital 
OtrawA—Ottawa Civic Hospital 
Toronto—Toronto General Hospital 


(QUEBEC 
MONTREAL— Hopital Saint-Luc 
Institut du Radium 
Montreal General Hospital 


SASKATCHEWAN 
REGINA—Regina General Hospital 
SASKATOON—City Hospital 


CHINA 
PEIPING—Peiping Union Medical College Hospital 


D CANCER DIAGNOSTIC CLINICS 


MANCHESTER—Elliot Hospital 
NaASHUA—St. Joseph’s Hospital 


NEW JERSEY 
ATLANTIC City—Atlantic City Hospital 


New YORK 
Bay SHorE—Southside Hospital 
MIDDLETOWN—Elizabeth A. Horton Memorial Hospital 


WATERTOWN—House of the Good Samaritan 
Mercy Hospital 


OHIO 
CoL_umBus—Columbus Cancer Clinic 


PENNSYLVANIA 
ALLENTOWN—Allentown Hospital 
LANCASTER—St. Joseph’s Hospital 
NorrIstowN—Montgomery Hospital 
PHILADELPHIA—Frankford Hospital 
WILKES-BARRE—Mercy Hospital 


HOSPITALS IN WHICH DEPARTMENTS ARE CONDUCTING APPROVED CANCER CLINICS 


MICHIGAN 
Detroit—Henry Ford Hospital 


New York 


New York—Presbyterian Hospital in the City of New 


York 
Roosevelt Hospital 
OHIO 
CLEVELAND—Lakeside Hospital 


TENNESSEE 
NASHVILLE—Vanderbilt University Hospital 


CANADA 


QUEBEC 
MONTREAL—Royal Victoria Hospital 
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REGISTRY OF BONE SARCOMA 


BOWMAN C. CROWELL, M.D., Cxicaco, Intros, Registrar 


Registry during the past year. Of these 161 
cases have been registered. 

Of 527 of the cases which have been circulated 
during the year, opinions have been rendered by 33 
doctors. 

The total number of cases in the Registry is now 
1,705 classified as follows: 


"LT reest: have been 197 cases submitted to the 


Osteogenic sarcoma 

Ewing’s sarcoma 

Myeloma 

Lymphosarcoma 
Inflammation 

Periosteal fibrosarcoma 
Metastatic tumor 

Angioma 
Hemangio-endothelioma 
Benign giant cell tumor 

Giant cell tumor, malignant 
Benign osteogenic tumor 
Unclassified and miscellaneous 
Not bone tumors 

Paraosteal osteogenic sarcoma 
Liposarcoma 
Xanthoma 

Parosteal Fibrolipoma 


There are 504 cases of osteogenic sarcoma that 
were treated 5 years or more ago, and 126 cases of 
Ewing’s sarcoma that were treated 5 years or more 
ago. 

In March, 1926, Dr. Ernest Amory Codman, the 
originator and first Chairman of the Registry of Bone 
Sarcoma, published 25 criteria for establishing the 
diagnosis of osteogenic sarcoma and 13 registered 
cases of ‘‘5-year cures” analyzed according to these 
criteria. 

From time to time since then the Registrar has 
announced an increasing number of such “5-year 
cures”’ that have been registered. The present report 
presents 74 cases of osteogenic sarcoma and to cases 
of Ewing’s sarcoma that have lived clinically free 
from the disease for periods of 5 years or more fol- 
lowing treatment. 

Three of the original 13 cases reported by Dr. 
Codman died; B. S. R. No. 100 died 11 years after 
treatment with metastases in the spine, ribs and 
lungs, after having been clinically free of the disease 
for 10 years or more; B.S. R. No. 50 died of paralysis 
24 years and 9 months after treatment; B. S. R. 
No. 29 died from cancer of the breast 17 years and 
5 months after treatment. The other 10 original 
“cures” are still alive and free from the disease at 
the time of the latest report. 

Five of the other cases here reported have died 
after the expiration of the 5 year period; B. S. R. 


No. 1437 from cardiac and cerebral sclerosis, B. S. R. 
No. 176 following a prostatectomy; B.S. R. No. 970 
with probable pulmonary metastases 8 years after 
treatment; B.S. R. No. 156, 9 years after treatment 
from heart disease without recurrence of the tumor: 
and B.S. R. No. 1025 from metastases. 

At least 2 cases (B. S. R. Nos. 183 and 267) have 
had definite evidence of metastases which have 
disappeared after treatment. 

Seventy-one of the 74 five year cures of osteogenic 
sarcoma were treated by surgical methods, and of 
these 39 had surgical methods only. In the other 
35 cases surgery was supplemented by radium or 
X-ray treatment or Coley toxins or some combina- 
tion of these agents. In 16 of the cases Coley toxins 
were administered. 

The cases in which amputation was not performed 
are as follows: 

B.S. R. No. 668. Local excision of tumor of lower 
part of femur followed by radium. 

B.S. R. No. 183. Local excision of tumor of lower 
part of tibia followed by radium and Coley toxins. 

B.S. R. No. 523. Excision of tumor of ilium fol- 
lowed by radium. 

B. S. R. No. 585. Tumor of ilium treated by 
X-rays only. 

B. S. R. No. 109. Tumor of rib treated by resec 
tion followed by radium. 

B.S. R. No. 373. Tumor of rib was explored and 
then treated by radium and Coley toxins. 

B. S. R. No. 759. Tumor of scapula treated by 
excision and X-rays. 

B. S. R. No. 867. Tumor of scapula treated by 
excision alone. 

B.S. R. No. 1523. Tumor of humerus treated by 
excision alone. 

It is interesting to note that 20 of the cases had 
some form of operative procedure on the tumor at 
periods of 1 day to 5 years prior to amputation. 
These operative procedures consisted of single or 
multiple biopsies, curettages, explorations, excisions 
or resections. 

There are in the Registry 504 cases of osteogenic 
sarcoma that were treated 5 years or more ago. No 
figures are included in this report to show the per- 
centage of cures for the reason that this series does 
not represent a consecutive series of cases treated, 
and moreover there is a tendency for doctors to pay 
more attention to the registration of their unusually 
successful cases than to a registration of all of their 
cases. 


EWING’S SARCOMA 


Ten of the registered cases of Ewing’s sarcoma 
have lived from 5 to 21 years following treatment. 
These cases occurred in a group of 126 registered 
cases of this disease. 
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All ro cases were subjected to surgery. In 7 of 
them amputation was performed. In the other 3 
there were excisions. Six of the 7 amputated cases 
also received Coley toxins and, of these, 5 had radia- 
tion in one form or another. Four of the 7 amputated 
cases had one or more surgical procedures at some 
period prior to the amputation. 

The personnel of the Committee is as follows: 


Dallas B. Phemister, Chicago, Chairman 
Bowman C. Crowell, Chicago, Registrar 


Edwin I. Bartlett, San Francisco 
Everett L. Bishop, Atlanta 
Joseph C. Bloodgood, Baltimore 
Barney Brooks, Nashville 

Ernest A. Codman, Boston 
Charles L. Connor, San Francisco 
James Ewing, New York 

W. R. Galbreath, Porto Rico 
Frank W. Hartman, Detroit 
Henry W. Meyerding, Rochester, Minn. 
John J. Morton, Rochester, N. Y. 
Channing C. Simmons, Boston 


COMMITTEE ON FRACTURES 
FREDERIC W. BANCROFT, M.D., New York, New York, Chairman 


YY \HE purpose of the Committee on Fractures is 
| to stimulate interest in and improve the treat- 
ment of fractures. The Committee functions 
through three main channels, first the Annual 
Meeting of the American College of Surgeons; 
second, the Annual Meeting of the General Commit- 
tee on Fractures; third, Regional Groups. 

1. At the Annual Meeting of the American College 
of Surgeons the Committee arranges for the fracture 
symposium and the fracture oration. It also gives 
practical demonstrations in recognized methods of 
fracture treatment and holds a clinical conference 
with members of the various regional groups. 

2. The Committee meets in January of each year. 
The first day is given over to clinics wherein ad- 
vances in the treatment of fractures are shown and 
the second day is devoted to reports of the various 
sub-committees. The sub-committees are as follows: 
(a) Scientific—presenting the latest advances in 
research or treatment, (b) Educational—both under- 
graduate and postgraduate, (c) Regional groups, 
d) Physical therapy, (e) Bone plates and screws, 
(f) American Railway Surgeons, (g) Editorial, 
h) Transportation and ambulance equipment. 

The Committee has concentrated its efforts during 
the past year on two main subjects: (1) the imme- 
diate application of traction at the site of injury, 
following the dictum “‘splint them where they lie’; 
(2) the early reduction and improved treatment after 
the patient arrives at a hospital. 

The application of immediate traction to long 
bone fractures has been more and more emphasized 
as high speed locomotion by automobiles and air- 
planes has increased the number of serious injuries 
along highways. The deformities resulting from 
improper or no splinting during transportation not 
only delay the healing time of the fracture but also 
may cause serious shock, hemorrhage or death. Men 
experienced in the treatment of fractures are con- 
vinced that reduction before oedema and swelling 
occur results in better replacement of fragments and 
hence diminished time of disability, and better 
function when union has occurred. 

Because of a limited time at my disposal, I shall 
teport only on: first, the activities of the Committee 


on Transportation; second, Editorial Committee; 
third, Regional Groups. 

1. Transportation. A new edition of the American 
Red Cross First Aid Text Book is expected to appear 
within the next year. We have the assurance of their 
Director of First Aid and Life Saving that this new 
edition will contain the suggestion that fixed traction 
transportation be taught to all Red Cross classes, 
instead of simply to large groups, such as police, fire 
and industrial departments, as the present edition 
states. Instruction in this method is being con- 
tinued actively before groups of approved Red Cross 
instructors and it is expected that within a year anda 
half all instructors will have been prepared to teach 
this method. In 1930 a pamphlet was sent out by 
the Red Cross to all chapter chairmen outlining a 
procedure for establishing first aid posts on the high- 
ways. On account of the economic depression this 
work has been held largely in abeyance. As soon as 
business improves they expect to enter actively into 
this field again. 

The major portion of transportation of the injured 
in the country as a whole is done by the undertakers. 
One of their national organizations sent out a ques- 
tionnaire on this subject, prepared by the sub-com- 
mittee, to its entire membership. Replies were re- 
ceived from about 70 per cent. Of these about 70 
per cent were in favor of adopting fixed traction for 
use on their ambulances and said they were ready to 
do so if they could be trained. The other large 
national organization of funeral directors is consider 
ing adoption of the method through its Committee on 
Education. 

Many police and fire emergency squads have been 
trained and are using the method as a routine, also 
some mines and industrial plants which have their 
own first aid crews. 

An important new contact, largely through the 
efforts of Dr. Thomson, of Lincoln, Nebraska, has 
been made with the National Council of the Boy 
Scouts of America. Dr. Owen and Dr. Scudder have 
been of great assistance in this. Mr. Fred C. Mills, 
National Director of Health and Safety Service, is 
enthusiastic in his efforts to educate his personnel in 
fixed traction. At their annual meeting in June, 
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1934, a demonstration of the application of the 
Thomas splint was given before the heads of their 
professional staff. About 30 men were present from 
all parts of the country. At Mendham, New Jersey, 
they maintain national training headquarters for 
professional scout leaders. They are key men whose 
duty it is to teach the scout masters throughout the 
country. At the last two schools demonstration of 
fixed traction has been given to about 50 men. Mr. 
Mills personally has given demonstrations to 4 group 
meetings of scout masters in New York, New Jersey, 
Ohio, and Minnesota. 

Before the Boy Scout Camps opened in the summer 
of 1934, a bulletin was sent from their National 
Headquarters asking all Scout executives to buy or 
borrow, and place in their camps, a set of Thomas 
splints. There are about 500 of these camps in the 
United States. Dr. Thomson has prepared a descrip- 
tion of the application of fixed traction illustrated 
with excellent photographs of Boy Scouts carrying 
out the procedure. The Boy Scouts is an organiza- 
tion of about 650,000 boys, 200,000 men, and 30,000 
training instructors. We believe that this contact is 
one of the most important we have made in that it 
will be a constant means of educating the general 
public to demand of the medical profession proper 
fracture transportation. The National Organization 
of the Boy Scouts has agreed to do its utmost to 
further our campaign. 

2. Editorial committee. The fracture manual was 
originally sent out in 15,000 pamphlets and has had 
since that time two printings in a revised form, 3,000 
in the first and 2,000 in the second edition. Of these 
the greater number were distributed in the United 
States, but in addition they were distributed in 20 
countries outside the United States and Canada. 
The Professor of Surgery in the University of Aus- 
tralia asked for the privilege of incorporating ‘‘ The 
Outline” in a pamphlet which he would issue to the 
students. 

3. Regional groups. The regional groups function 
through clinical meetings in hospitals, executive 
meetings, and travel trips to various clinics. In 
Boston the regional group has done a great deal to 
stimulate education throughout the greater part of 
New England and to improve the treatment of 
fractures in the various hospitals in Boston. In New 
York, through the efforts of the local group, the com- 
missioner of hospitals ordered that Thomas splints 
for leg and Murray-Jones splints for arm fractures 
be made a part of the equipment of every ambulance 
caring for city patients. Through the efforts of this 
group courses of instruction in fracture treatment for 
internes have been started in many of the municipal 
hospitals. In Philadelphia the regional group has 
instructed firemen, hospital internes, and Boy Scouts 
in immediate traction and has obtained the necessary 
equipment for their ambulances. In Chicago the 
group gave excellent clinical demonstrations at the 
last meeting of the American College of Surgeons. 
The University of Chicago has taken over the Prov- 
ident Hospital, a {hospital for colored patients in 
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Chicago, as a graduate school for negro physicians, 
Through the efforts of the local group fracture treat. 
ment has been emphasized, and they are making 
Thomas splints in their own shopsata cost of one dol. 
lar. From all over the state negro physicians are 
coming for postgraduate instruction. In Arizona the 
state group has instructed the state police so that the 
main highways are being supplied with splints and 
immediate traction is being initiated in injuries oc. 
curring along the state highways. 

This, in brief, is a summary of the Committee’s 
most important activities. 

Dr. Darrach estimated a saving of $100 per pa- 
tient by the use of proper transportation of a frac. 
ture. It has been estimated that there are about 
300,000 extremity fractures a year in this country. 
By the adoption of this method it would seem that 
there would be an economic saving of $30,000,000 
a year. 

If we are to reduce the marked economic loss that 
is sustained by the average person with fractures of 
the extremities there must be a nation-wide cam- 
paign of medical education on the subject of frac- 
ture treatment. It has been said by Hitzrot that the 
average length of time that patients with fractures of 
the femur are kept from their normal occupation is 
about 14 months. This is by far too longa time. In 
order to improve fracture treatment public educa- 
tion must be carried on so that eventually we shall 
have stations along all highways and in main in- 
dustries, where Thomas splints can be obtained 
readily. Groups of men must be trained in the ap- 
plication of these splints in a manner similar to that 
carried out during the war, when large numbers of 
doughboys and stretcher-bearers were instructed in 
the application of immediate traction. The Thomas 
splint must be cheap enough and light enough so that 
it can be returned by parcel post to its original sta- 
tion or to a central warehouse. 

These problems are vital to all of us. More re- 
gional groups should be organized and we need aid 
and advice in the formation of these groups. 


STANDARD FOR MINIMUM EQUIPMENT FOR 
FRACTURE TREATMENT IN HOSPITALS 


1. That all general hospitals be equipped to care 
for fractures; that the minimum equipment for the 
transportation and emergency treatment of frac- 
tures be the following or its equivalent: 

Thomas upper extremity splints; Thomas lower 
extremity splints with traction straps, slings and 
buckle straps; Hodgen splints; coaptation splints, 
assorted sizes; Cabot wire splints; straight pieces of 
wood (of assorted length, width and thickness) for 
splints; plaster-of-paris bandages; some form of over- 
head frame for suspension; suitable X-ray apparatus, 
including a portable machine, if practicable. 

2. That it is highly desirable that one individual 
surgeon be responsible for the supervision of the care 
of fractures in each hospital service. 

3. That special record sheets be used for fracture 
cases. 
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4. That a close follow-up be maintained on all 
fracture cases for such time as necessary to establish rr . nr 
an accurate knowledge of end results. Nana 4 — C _ inch 

The personnel of the Committee on Fractures is Walter Estell Lee, Philadelphia a 
as follows: George A. Leland, Jr., Boston 
Paul B. Magnuson, Chicago 
Henry C. Marble, Boston 


William L. Keller, Washington 
Norman T. Kirk, Washington 


Frederic W. Bancroft, New York, Chairman 
Robert H. Kennedy, New York, Secretary 


Peter A. Bendixen, Davenport 
Willis C. Campbell, Memphis 
Isidore Cohn, New Orleans 

H. Earle Conwell, Birmingham 
Salvador Cordoba, Venezuela 
Frederic J. Cotton, Boston 

William R. Cubbins, Chicago 
William Darrach, New York 

Frank D. Dickson, Kansas City, Mo. 
Eldridge L. Eliason, Philadelphia 
William L. Estes, Jr., Bethlehem 

W. Edward Gallie, Toronto 

Fraser B. Gurd, Montreal 

Donald Guthrie, Sayre 

George W. Hawley, Bridgeport 
Melvin Henderson, Rochester, Minn. 


Clay Ray Murray, New York 
Lloyd Noland, Birmingham 
Hubley R. Owen, Philadelphia 
Edwin W. Ryerson, Chicago 
Charles L. Scudder, Boston 
W. O’Neill Sherman, Pittsburgh 
Ernst A. Sommer, Portland 
Kellogg Speed, Chicago 
Frederic J. Tees, Montreal 
Jorge del Toro, Porto Rico 

J. Huber Wagner, Pittsburgh 
John B. Walker, New York 
Roscoe C. Webb, Minneapolis 
George E. Wilson, Toronto 
John C. Wilson, Los Angeles 
Philip D. Wilson, New York 
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MEDICAL SERVICE BOARD 
ROBERT B. GREENOUGH, M.D., F.A.C.S., Boston, Chairman 


the Executive Committee of the Board of 
Regents of the American College of Surgeons on 

July 15, 1933, and approved by the Board of Regents 
at the ensuing annual meeting. The Board was 
created for the purpose of formulating the general 
principles which could be established by the College 
for the guidance of its Fellows in relation to the many 
different projects for periodic prepayment plans for 
hospital and medical service, for contract medical 
service, and for industrial and traumatic surgical 
services all over the country. A statement of such 
general principles was submitted by the Medical 
Service Board to the Board of Regents on June 10, 
1934, and approved by them. This report was 
published in the June, 1934, Bulletin of the College. 
The inaugural address of the President of the Col- 


"Tite Medical Service Board was authorized by 


lege at the Clinical Congress held in Boston in 
October, 1934, dealt with this general subject. 
Further reports of the Medical Service Board will 
appear in the quarterly Bulletins of the College; in 
the official Journal—SurcEry, GYNECOLOGY Np 
OBSTETRICS; and in other channels of information, 
The personnel of the Medical Service Board is as 
follows: , 
Robert B. Greenough, Boston, Chairman 
Bowman C. Crowell, Chicago, Secretary 
G. Harvey Agnew, Toronto 
Charles A. Dukes, Oakland 
Franklin H. Martin, Chicago 
C. Jeff Miller, New Orleans 
Eugene H. Pool, New York 
Arthur M. Shipley, Baltimore 
J. Bentley Squier, New York 
S. Marx White, Minneapolis 





BOARD ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 


FREDERIC A. BESLEY, M.D., WAvuKEGAN, IttrNnors, Chairman 


accomplishments of the Board on Industrial 

Medicine and Traumatic Surgery, may we say 
that it is believed that there is a growing interest in 
this branch of the educational program of the College 
on the part of leading industrialists. Dr. Newquist 
and Dr. Williamson are carrying on the survey of the 
industrial medical organizations with some very 
satisfactory results. They have surveyed 1,122 such 
medical organizations in industry and approximately 
55 per cent of them have been listed for approval. 
It is gratifying to note the psychological force of the 
desire of the leaders in industry to receive the stamp 
of approval of the American College of Surgeons. 
Obviously this fact is an important and essential 
factor in our educational program to secure better 
medical and surgical service and supervision for the 
army of workers in industry. 

The report of Dr. Newquist, “ Medical Service in 
Industry and Workmen’s Compensation Laws”’ has 
attracted a great deal of attention and favorable 
comment. In this connection it may be stated that 
the National Council of Compensation Insurance 
Companies extended an invitation to Dr. Martin 
and myself to meet with them in a conference at New 
York in September for the purpose of discussing 
mutual problems. Dr. Frederic Cotton attended this 
meeting with us. This Council represents both stock 
and mutual companies. As a result of this meeting a 


|* submitting this report of the activities and 


committee was appointed by the Insurance Council 
to confer with the representatives of the College for 
the purpose of securing a better quality of surgical 
service for those injured in industry. It is believed 
that this movement has far reaching potentialities 
for achievements in this branch of our work. 

Last year the Conference on Industrial Medicine 
and Traumatic Surgery held at the annual meeting 
in Chicago was very well attended and elicited a 
great deal of interest. We have stressed the purely 
scientific side of the subjects for the program for this 
year’s meeting believing that this policy promotes 
the largest educational accomplishments. The sec- 
tional meetings held during the past year were 
favored by a very large attendance. A considerable 
portion of the programs were devoted to a discussion 
of medicine and surgery in industry, and we were 
rewarded by an increasing amount of interest in this 
subject. This is particularly true of the community 
health meetings where the audiences ranged in 
number from 2,000 to 12,000 in each city. The value 
of this spread of knowledge to the laity cannot be 
overstated. Naturally, the rumors that are being 
circulated of what the federal government may (lo in 
connection with the relief work as it concerns medi- 
cal, surgical, and hospital service for the groups of 
lower financial incomes, are most interesting, but 
any conclusions at this time must be purely specula- 
tive and would not aid us in the formulation of our 
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own policies. It is believed that many industrial 
diseases, as exemplified by silicosis, will be covered 
by new compensation laws comparable to those pre- 
vailing in regard to trauma. Dr. Martin is con- 
templating further changes in the personnel of your 
Board on Industrial Medicine and Traumatic Sur- 
gery so as to make it a more efficient working unit. 

We appreciate the splendid support that Dr. 
Martin, the Fellows, and this Board have given us. 


MINIMUM STANDARD 


1. The industrial establishment shall have an 
organized medical department or service with com- 
petent medical staff including consultants and also 
shall have adequate emergency, dispensary and hos- 
pital facilities and personnel to assure efficient care 
of the ill and injured. : 

2, Membership on the medical staff shall be re- 
stricted to physicians and surgeons who are (a) 
graduates from an acceptable medical school, with 
the degree of Doctor of Medicine, in good standing 
and licensed to practice in their respective states or 
provinces, (b) competent in the field of industrial 
medicine and traumatic surgery, (c) worthy in char- 
acter and in matters of professional ethics; in the 
latter connection the practice of the division of fees, 
under any guise whatsoever, shall be prohibited. 

3. There shall be a system of accurate and com- 
plete records filed in an accessible manner, such 
records to include particularly a report of injury or 
illness, description of physical findings, treatment, 
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estimated period of disability, end-results, as well as 
other information pertinent to the case or required 
by statute for Workmen’s Compensation claims or 
other purposes. 

4. Patients requiring hospitalization shall be sent 
to institutions approved by the American College of 
Surgeons. 

5. The medical department or service shall have 
general supervision over the sanitation of the plant 
and the health of all employees. 

The personnel of our Board on Industrial Medicine 
and Traumatic Surgery is as follows: 


Frederic A. Besley, Waukegan, Chairman 
Bowman C. Crowell, Chicago, Secretary 
John E. Bacon, Miami, Arizona 

Bruce D. Campbell, Detroit 

Frederic J. Cotton, Boston 

Samuel R. Cunningham, Oklahoma City 
George H. Gehrmann, Wilmington 
Donald Guthrie, Sayre 

Philip H. Kreuscher, Chicago 

A. D. Lazenby, Baltimore 

Carey P. McCord, Cincinnati 

John R. Nilsson, Omaha 

Thomas G. Orr, Kansas City 

W. O'Neill Sherman, Pittsburgh 

Loyal A. Shoudy, Bethlehem 

Ernst A. Sommer, Portland, Oregon 
George W. Swift, Seattle 

Frederick J. Tees, Montreal 

John B. Walker, New York 

S. Marx White, Minneapolis 


LIST OF APPROVED MEDICAL SERVICES IN INDUSTRY 


The second list of approved medical services in 
industry follows. This approval is granted on the 
basis of compliance with the Minimum Standard for 
Medical Service in Industry as formulated by the 
American College of Surgeons. There are other in- 
dustrial establishments whose medical services meet 
the requirements of this Minimum Standard but of 
which time has not yet permitted a survey. The 
asterisk (*) indicates Provisional Approval or that 
the medical services so designated have accepted the 
minimum requirements of the College standard and 
are endeavoring to carry them out, but for lack of 
time or other acceptable reasons have not been able 
to do so in every detail. 


ALABAMA 


BIRMINGHAM 
Alabama Power Company 
American Cast Iron Pipe Co. 
*Stockham Pipe & Fittings Company 
Tennessee Coal, Iron and Railroad Company 
GADSDEN 
Goodyear Tire & Rubber Co. of Alabama 
‘Gulf States Steel Company 
MosILe 
Alabama Dry Dock and Shipbuilding Co. 
Southern Kraft Corporation 
‘Todd Shipbuilding & Dry Dock Co., Inc. 


‘Provisionally approved. 


WoopWARD 
Woodward Iron Company 


ARIZONA 
INSPIRATION 
Inspiration Consolidated Copper Company 
MIAMI 
Miami Copper Company 


CALIFORNIA 
CROCKETT 
California and Hawaiian Sugar Refining Corporation, 
Limited 
CULVER CITY 
*Metro-Goldwyn-Mayer Corporation 
EMERYVILLE 
Paraffine Companies, Inc., The 
Lonc BEACH 
*Ford Motor Company 
Los ANGELES 
Firestone Tire & Rubber Company of California 
*Fox Film Corporation 
General Petroleum Corporation of California 
Goodyear Tire & Rubber Company of California 
Pacific Electric Railway Company 
Pacific Goodrich Rubber Company 
Paramount Productions, Inc. 
R.K.O. Studios, Inc. 
Southern Pacific Company 
Standard Oil Company of California 
*United Artists Studio Corp., Ltd. 
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OAKLAND 
Fisher Body Oakland Division, General Motors Cor- 
poration 
*Montgomery Ward & Co. 
SAN BERNARDINO 
Atchison, Topeka and Santa Fe Railway System, The 
SAN FRANCISCO 
*Emporium, The 
Market Street Railway Company 
Pacific Telephone and Telegraph Company, The 
Southern Pacific Company 
Standard Oil Company of California 
SANTA MONICA 
Douglas Aircraft Company, Inc. 
UNIVERSAL CIty 
*Universal Pictures Corporation 


COLORADO 
DENVER 
Colorado & Southern Railway Company, The 
Denver and Rio Grande Western Railroad Company, The 
Denver Tramway Company, The 
*Ford Motor Company 
Gates Rubber Co. 
Public Service Company of Colorado 
Union Pacific System 
PUEBLO 
Colorado Fuel & Iron Co., The 


CONNECTICUT 
BRIDGEPORT 
*Bassick Company, The 
Bridgeport Brass Company 
General Electric Company 
Remington Arms Company, Inc. 
Singer Manufacturing Co., The 
Stanley Works, The 
American Tube & Stamping Plant 
BRISTOL 
New Departure Manufacturing Co., The 
HARTFORD 
Colt’s Patent Fire Arms Manufacturing Co. 
Travelers Insurance Company, The 
NEw Britain 
Stanley Works, The 
NEw HAVEN 
*National Folding Box Company 
Sargent & Company 
Seamless Rubber Co., The 
Winchester Repeating Arms Company 
SouTH MANCHESTER 
Cheney Brothers 
SoutH NORWALK 
*Hat Corporation of America 
STAMFORD 
Yale & Towne Manufacturing Company, The 
THOMPSONVILLE 
Bigelow-Sanford Carpet Co., Inc. 
WATERBURY 
American Brass Company, The 
Chase Companies, Incorporated 
Scovill Manufacturing Company 


DELAWARE 
WILMINGTON 
duPont, E. I., de Nemours & Company 


*Provisionally approved. 


District OF COLUMBIA 
WASHINGTON 

*Capital Transit Company 

Chesapeake and Potomac Telephone Companies, The 
*Hecht Co., The 
*Kann, S., Sons Co. 
*Lansburgh & Bro. 

Navy Yard 
*Potomac Electric Power Company 

Washington Gas Light Company 
*Woodward, & Lothrop 


FLORIDA 
JACKSONVILLE 
Ford Motor Company 
TAMPA 
*Dixie Packing Corporation 


GEORGIA 
ATLANTA 
Chevrolet Motor Company 
*Exposition Cotton Mills 
GAINESVILLE 
Chicopee Manufacturing Corporation of Georgia 


ILLINOIS 
CHICAGO 
Armour and Company 
Automatic Electric Company 
Chicago, Burlington & Quincy Railroad Company 
Chicago Rapid Transit Company 
Chicago, Rock Island & Pacific Railway Co., The 
Commonwealth Edison Company 
Crane Co. 
General Household Utilities Company 
Illinois Central Railroad Company 
Illinois Steel Company 
Interlake Iron Corporation 
International Harvester Company 
Pullman-Standard Car Manufacturing Company 
Pullman, Incorporated 
Sears, Roebuck and Co. 
Standard Oil Company (Indiana) 
Swift & Company 
Western Electric Company 
*Wilson & Co., Inc. 
MOLINE 
Deere & Company 
PEORIA 
Caterpillar Tractor Co. 
ROCKFORD 
Ingersoll Milling Machine Company, The 
Rock IsLanp 
International Harvester Company 
*Rock Island Sash & Door Works 
*Servus Rubber Co. 


INDIANA 

ANDERSON 

Delco-Remy Division, General Motors Corporation 
BUFFINGTON 

Universal Atlas Cement Co. 
CONNERSVILLE 

*Auburn Automobile Company 

East Catcaco 

Youngstown Sheet and Tube Company, The 
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Fort WAYNE 
General Electric Company 
International Harvester Company 


GARY | 
Illinois Steel Company 
[INDIANA HARBOR 
Inland Steel Company 
INDIANAPOLIS 
Lilly, Eli, and Company 
Link-Belt Company 
National Malleable and Steel Castings Company 
Prest-O-Lite Company, Inc., The 
Real Silk Hosiery Mills, Inc. 
\MISHAWAKA 
Mishawaka Rubber & Woolen Mfg. Co. 
MUNCIE 
Ball Brothers Company 
Delco-Remy Division, General Motors Corporation 
Warner Gear Company 
South BEND 
Studebaker Corporation, The 
WHITING 
Standard Oil Company (Indiana) 


Iowa 

BURLINGTON 

Chicago, Burlington & Quincy Railroad Company 
Cepar RAPIDS 

Quaker Oats Company 

Sinclair, T. M., & Co., Ltd. 
Des MOLNES 

lowa Packing Company 

Northwestern Bell Telephone Company 
Fort MADISON 

Atchison, Topeka and Santa Fe Railway Company, The 
Mason CITY 

Jacob E. Decker & Son 
OTTUMWA 

*John Morrell & Co. 
Sioux CITY 

Armour and Company 

Cudahy Packing Company, The 

Swift & Company 


KANSAS 
Kansas CITY 
Procter & Gamble Mfg. Company, The 
Wilson & Co., Inc. 
‘Swift & Company 


KENTUCKY 
NEWPORT 
Newport Rolling Mill Company, The 


LOUISIANA 
BOGALUSA 
Great Southern Lumber Company 
Bogalusa Paper Company, Inc. 
New ORLEANS 
American Sugar Refining Company, The 
Holmes, D. H., Company Limited 
New Orleans Public Service, Inc. 


MAINE 
BIDDEFORD 
‘Pepperell Mfg. Co. 


*Provisionally approved. 


AND DEPARTMENT REPORTS 


BippEFrorp (Continued) 
Saco-Lowell Shops 
*York Manufacturing Co. 
CUMBERLAND MILLS 
*S. D. Warren Co. 
LEWISTON 
Androscoggin Mills 
*Bates Mfg. Co. 
Lewiston Bleachery and Dye Works 
RUMFORD 
Continental Paper and Bag Corporation 
Oxford Paper Company 
SANFORD 
*Goodall Worsted Co. 
Sanford Mills 
WATERVILLE 
Hollingsworth & Whitney Company 


MARYLAND 
BALTIMORE 
Abell, A. S., Company, The 
American Can Company 
American Hammered Piston Ring Co., The 
American Sugar Refining Company, The 
Baltimore and Ohio Railroad Company, The 
Baltimore Copper Smelting & Rolling Co. 
Bartlett Hayward Co., The 
Bethlehem Shipbuilding Corporation, Ltd. 
Chesapeake and Potomac Telephone Company of Balti- 
more City, The 
Consolidated Gas Electric Light and Power Company of 
Baltimore 
*Crosse & Blackwell 
Crown Cork & Seal Company, Inc. 
*Eastern Rolling Mill Company, The 
Emerson Drug Company 
Fairfield Western Maryland Dairy 
*Hochschild, Kohn & Co. 
Hutzler Brothers Co. 
May Company, The 
Maryland Casualty Company 
Montgomery Ward & Co. 
National Enameling and Stamping Company 
Procter & Gamble Mfg. Company, The 
Revere Copper and Brass Incorporated 
Schluderberg, The Wm.,—T. J. Kurdle Co. 
Standard Oil Company of New Jersey 
*Standard Wholesale Phosphate and Acid Works, Inc. 
*Stewart & Co. 
*United Railways and Electric Company of Baltimore, 
The 
Western Electric Company 
Western Maryland Railway Company 
SPARROWS POINT 
Bethlehem Steel Company 
TOwsOoN 
*Black & Decker Mfg.'Co., The 


MASSACHUSETTS 
BEVERLY 
United Shoe Machinery Corporation 
BOsTON 
Boston Elevated Railway 
Edison Electric Illuminating Company of Boston, The 
Navy Yard 
New England Telephone and Telegraph Company 
United Fruit Company 
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CAMBRIDGE 
*Boston Woven Hose & Rubber Co. 
*Lever Brothers Company 
CHARLESTOWN 
Revere Sugar Refinery 
CLINTON 
Wickwire Spencer Steel Company 
East WALPOLE 
Bird & Son, Incorporated 
EVERETT 
Colonial Beacon Oil Company, Inc. 
FALL RIVER 
American Printing Company 
FRAMINGHAM 
Dennison Manufacturing Co. 
HOLYOKE 
American Writing Paper Company, Incorporated 
Farr Alpaca Company 
National Blank Book Co. 
William Skinner & Sons 
LAWRENCE 
*American Woolen Company 
Arlington Mills 
Pacific Mills 
LEOMINSTER 
DuPont Viscoloid Company, Incorporated 
LOWELL 
Merrimack Manufacturing Company 
MALDEN 
Converse Rubber Company 
NEw BFpFORD 
*Naticnal Silk Spinning Company 
*Wamsutta Mills 
NortH PLYMOUTH 
*Plymouth Cordage Company 
PITTSFIELD 
*General Electric Company 
QUINCY ; 
Bethlehem Shipbuilding Corporation, Ltd. 
SALEM 
*Naumkeag Steam Cotton Co. 












SouTH Boston 
American Sugar Refining Company, The 
SOUTHBRIDGE 
American Optical Company 
SPRINGFIELD 
*Fiberloid Corporation, The 
*Ludlow Manufacturing Associates 
Moore Drop Forging Company 
Spalding, A. G., & Bros. 
United American Bosch Corporation 


Westinghouse Electric & Manufacturing Company 


WALPOLE 
Lewis Mfg. Co. 
WATERTOWN 
Hood Rubber Company, Inc. 
West Lynn 
General Electric Company 
WORCESTER 
American Steel & Wire Company 
Crompton & Knowles Loom Works 
Graton & Knight Company 
Norton Company 
Whittall, M.J., Associates Ltd. 


*Provisionally approved 


MICHIGAN st. Lo 

Bay City Anh 
Chevrolet-Bay City, Division General Motors Corpor. fim "Cen! 
tion Che 
DEARBORN Fam 
Ford Motor Company Fish 
Highland Park Plant pt 
River Rouge Plant For 
Lincoln Motor Car Company Inte 
DETROIT Mal 
Detroit Edison Company, The Mot 
Dodge Brothers Corporation, Division of Chrysler =~ 
Corporation , ou 


Fisher Body Detroit Division, General Motors Corpo. Uni 
ration 
Frederick Stearns & Company 
Hudson, The J. L., Company OMAR 
*Kelsey-Hayes Wheel Company Uni 
Kelvinator Corporation 
Michigan Bell Telephone Company — 
Packard Motor Car Company Ar 
Parke, Davis & Company sas 
*Timken-Detroit Axle Company, The 
*United States Tire Company 
ECORSE Dov 
Great Lakes Steel Corporation Pa 
FLINT Man 
A C Spark Plug Company, Division General Motors 9 Jy 
Corporation 
GRAND RAPIDS 
American Seating Company 
LANSING ARL 
Olds Motor Works, Division General Motors Corpora: Di 
tion Bayi 
*Reo Motor Car Company St 
PARCHMENT Bay 
*Kalamazoo Vegetable Parchment Co. St 
SAGINAW CaM 
*Saginaw Malleable Iron Division, General Motors Cor C; 
poration E 
*Saginaw Steering Gear Division, General Motors R 
Corporation } ELL 
MINNESOTA Sj 
DuLuTH Hot 
American Steel & Wire Company U 
Universal Atlas Cement Co. : 
MINNEAPOLIS » 
Minneapolis-Moline Power Implement Company - 
Northwestern Bell Telephone Company Mi 
Pillsbury Flour Mills Company x 
*Sears, Roebuck and Co. NE 
Washburn Crosby Co., Inc. i 
St. PAUL : 
Great Northern Railway Company ; 
Montgomery Ward & Co. 
Northern Pacific Railway Company Pal 
*Waldorf Paper Products Company ’ 
Souts Sr. Paut PE 
*Armour and Company . 
*Swift & Company 
Missouri é 
Kansas City 
Kansas City Power & Light Company Ro 
Loose Wiles Biscuit Company 
Sears, Roebuck and Co. Tr 


Southwestern Bell Telephone Company 


Chrysler 


> Corpo- 


Motors 


orpora- 


rs Cor 


Motors 
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Sr, Lovis 
Anheuser-Busch, Inc. 
‘Century Electric Company 
Chevrolet Motor Company of St. Louis 
Famous-Barr Company, May Department Stores Co. 
Fisher Body St. Louis Division, General Motors Cor- 
poration 
Ford Motor Company 
International Shoe Co, 
Mallinckrodt Chemical Works 
Monsanto Chemical Works 
Southwestern Bell Telephone Company 
Stix, Baer and Fuller Company 
Union Electric Light and Power Company 


NEBRASKA 
OMAHA 
Union Pacific System 
Soura OMAHA 
Armour and Company 
Swift & Company 


NEw HAMPSHIRE 
DOVER 
Pacific Mills, Cocheco Division 
MANCHESTER 
International Shoe Co. 


NEW JERSEY 


ARLINGTON 

DuPont Viscoloid Company 
BAYONNE 

Standard Oil Company of New Jersey 
Bayway 

Standard Oil Company of New Jersey 
CAMDEN 

Campbell Soup Company 

Evans, John R., & Company 

RCA Manufacturing Company, Inc. 
ELIZABETH 

Singer Manufacturing Co., The 
HoBOKEN 

United Dry Docks, Incorporated 
Jersey City 

Standard Oil Company of New Jersey 
KEARNY 

Western Electric Company 
NEWARK 

Bamberger, L., & Co. 

Clark Thread Company, The 

New Jersey Bell Telephone Company 

Prudential Insurance Company of America, The 
PAULSBORO 

Socony-Vacuum Oil Company, Incorporated 
PENNS GROVE 

duPont, E. I., de Nemours & Company 

Dye Works 

PERTH AMBOY 

‘Raritan Copper Works 
ROEBLING 

John A. Roebling’s Sons Company 
TRENTON 

John A. Roebling’s Sons Company 


*Provisionally approved. 


NEw YORK 
ALBANY 
A. P. W. Paper Co. 
Huyck, F. C., & Sons, Kenwood Mills 
New York Power and Light Corporation 
AMSTERDAM 
Bigelow-Sanford Carpet Co., Inc 
Mohawk Carpet Mills 
AUBURN 
International Harvester Company 
BINGHAMPTON 
Agfa Ansco Corporation 
BROOKLYN 
Brooklyn-Manhattan Transit System 
New York Telephone Company 
Sperry Gyroscope Company, Inc. 
Squibb, E. R., & Sons 
United Dry Docks, Incorporated 
BUFFALO 
American Brass Company, The 
Buffalo Forge Company 
Chevrolet Motor Company of Buffalo 
Dold, Jacob, Packing Co. 
Dunlop Tire and Rubber Company 
DuPont Rayon Company, Inc. 
Fisher Body Company, Division General Motors 
Corporation 
Ford Motor Company 
Larkin Co., Inc. 
New York Telephone Company 
Pierce-Arrow Motor Car Company, The 
Pillsbury Flour Mills Company 
Republic Steel Corporation 
Washburn Crosby Company, Inc. 
Worthington Pump and Machinery Corporation 
CORNING 
Corning Glass Works 
CORTLAND 
*Wickwire Brothers 
ELMIRA 
Willys-Morrow Company 
ENDICOTT 
Endicott Johnson Corporation 
International Business Machines Corporation 
JAMESTOWN 
Art Metal Construction Company 
LACKAWANNA 
Bethlehem Steel Company 
Lone IsLanp City 
National Sugar Refining Co. of New Jersey, The 
MARINERS Harsor, S. I. 
Procter & Gamble Mfg. Company, The 
New York 
American Telephone and Telegraph Company 
*Bankers Trust Company 
Bell Telephone Laboratories 
Consolidated Gas Company of New York, and Affiliated 
Companies 
Employers Liability Assurance Corp. Ltd., The 
Federal Reserve Bank of New York 
*Gimbel Brothers 
Horn & Hardart Company, The 
Interborough Rapid Transit Company 
International Paper Company 
International Telephone & Telegraph Corporation 
Macy, R. H., & Co., Inc. 
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New York (Continued) 
Metropolitan Life Insurance Company 
Morgan, J. P., & Co. 
National Biscuit Company 
National City Bank of New York, The 
Navy Yard 
New York Central Lines 
New York Edison Company, The 
New York Life Insurance Company 
New York Stock Exchange 
New York Telephone Company 
New York Times, The 
*Southern Pacific Steamship Lines 
Squibb, E. R., & Sons 
Standard Oil Company (Incorporated in New Jersey) 
*United Dressed Beef Company 
United Fruit Company 
Wanamaker, John, & Company 
Wilson & Co., Inc. 
NIAGARA FALLS 
Carborundum Company, The 
Defiance Paper Co. 
duPont, E. I., de Nemours & Company 
The R. & H. Chemicals Department 
National Carbon Company, Inc. 
Niagara Falls Power Company and Subsidiaries, The 
Shredded Wheat Company 
Union Carbide Company 
NortH TARRYTOWN 
Chevrolet Motor Company 
Fisher Body Tarrytown Division, General 
Corporation 
RENSSELAER 
General Aniline Works, Inc. 
ROCHESTER 
American Laundry Machine Company, The 
Bausch & Lomb Optical Co. 
Delco Appliance Corporation 
Eastman Kodak Company 
*General Railway Signal Company 
Ritter Dental Manufacturing Company, Inc. 
Stromberg-Carlson Telephone Manufacturing Company 
Taylor Instrument Companies 
ROME 
General Cable Corporation 
Revere Copper and Brass Incorporated 
SCHENECTADY 
American Locomotive Company 
General Electric Company 
SOLVAY 
Solvay Process Company, The 
SYRACUSE 
Brown-Lipe-Chapin 
Motors Corporation 
Crouse-Hinds Company 
Halcomb Steel Company 
United States Hoffman Machinery Corporation 
TROY 
Cluett, Peabody & Co., Inc. 
Utica 


Motors 


Company, Division General 


*Skenandoa Rayon Corporation 
YONKERS 
Otis Elevator Company 


OuIO 
AKRON 
Firestone Tire & Rubber Company, The 
Goodrich, The B. F., Company 
Goodyear Tire & Rubber Company, The 


*Provisionally approved. 
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CINCINNATI 
Cincinnati & Suburban Bell Telephone Co., The 
Cincinnati Milling Machine and Cincinnati Grinders In 
Container Corporation of America 
CLEVELAND 
Aluminum Company of America 
Cleveland Electric Illuminating Co., The 
Cleveland Railway Company, The 
Corrigan, McKinney Steel Co., The 


Fisher Body Cleveland Division, General Motors 


Corporation 


General Electric Company, Incandescent Lamp Depart. 


ment 

Halle Bros. Co., The 

National Acme Company, The 

National Carbon Company, Inc. 

National Malleable and Steel Castings Company 

Perfection Stove Company 

Republic Oil Company, The (An Ohio Corporation) 

White Motor Company, The 

White Sewing Machine Corporation 

*Willard Storage Battery Co. 

COLUMBUS 

Buckeye Steel Castings Co. 

Federal Glass Co. 

Jeffrey Manufacturing Co. 
DAYTON 

Delco Products Corporation 

Frigidaire Division, General Motors Corporation 

National Cash Register Company, The 
HAMILTON 

Champion Coated Paper Company, The 

Ford Motor Company 
IVORYDALE 

Procter & Gamble Company, The 
MIDDLETOWN 

American Rolling Mill Co., The 
Norwoop 

United States Playing Card Company, The 
ROSSFORD 

Libbey-Owens-Ford Glass Company 
TOLEDO 

Chevrolet Motor Ohio Company, The 

Interlake Iron Corporation 

Spicer Manufacturing Corporation 

Toledo Edison Company, The 
YOUNGSTOWN 

Carnegie Steel Company 

General Fireproofing Co., The 

Republic Rubber Company, The 

Republic Steel Corporation 

*Sharon Steel Hoop Company 
Truscon Steel Company 
Youngstown Sheet and Tube Company, The 


OKLAHOMA 
OKLAHOMA CITY 
Ford Motor Company 
*Wilson & Co. Inc. of Oklahoma 
TULSA 
Mid-Continent Petroleum Corporation 


OREGON 
PORTLAND 
Portland Electric Power Company 


PENNSYLVANIA 
ALIQUIPPA 
Jones & Laughlin Steel Corporation 
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LLENPORT 

Pittsburgh Steel Company 
ALLENTOWN 

Lehigh Portland Cement Company 

Ormrod Plant 
Fogelsville Plant 

AMBRIDGE 

American Bridge Company 

Byers, {. M., Company 

‘National Electric Products Corporation 
BETHLEHEM 

Bethlehem Steel Company 
BLOOMSBURG 

*Magee Carpet Co., The 
BRACKENRIDGE 

Allegheny Steel Company 
BuRNHAM 

Standard Steel Works Company 
BUTLER 

American Rolling Mill Co., The 
(CHESTER 

Aberfoyle Manufacturing Company 

Ford Motor Company 
COATESVILLE 

Bethlehem Steel Company 

Lukens Steel Company 
CREIGHTON 

Pittsburgh Plate Glass Company 
East LIBERTY 

National Biscuit Company 
EASTON 

‘Individual Drinking Cup Co., Inc. 
East PITTSBURGH 

Westinghouse Electric & Manufacturing Company 
EDDYSTONE 

‘Baldwin Locomotive Works 
ERIE 

General Electric Company 

Hammermill Paper Company 

ETNA 

Spang, Chalfant & Co., Inc. 
Forp City 

‘Pittsburgh Plate Glass Company 
HARRISBURG 

Pennsylvania Railroad Company, The 
HERSHEY 

“Hershey Chocolate Corporation 
JoHNSTOWN 

Bethlehem Mines Corporation 

Bethlehem Steel Company 
KINGSTON 

*General Cigar Co., Inc. 
LANCASTER 

Armstrong Cork Company 
LEBANON 

Bethlehem Steel Company 
LEETSDALE 

Bethlehem Steel Company 
LESTER 

Westinghouse Electric & Manufacturing Company 
Marcus Hoox 

Sun Oil Company 

Viscose Company, The 
McKEEsport 

McKeesport Tin Plate Co. 

National Tube Company 
MEADVILLE 

Hookless Fastener Company 

Viscose Company, The 


*Provisionally approved. 


MIDLAND 
Pittsburgh Crucible Steel Company 
MONESSEN 
Pittsburgh Steel Company 
MusE 
National Mining Company 
NEw KENSINGTON 
Aluminum Company of America 
PENCOYD 
American Bridge Company 
PHILADELPHIA 
Abbotts Dairies, Inc. 
Atlantic Refining Company, The 
Atwater Kent Manufacturing Company 
Bayuk Cigars, Inc. 
Bell Telephone Company of Pennsylvania, The 
Brill, The J. G., Company 
Budd, Edward G., Manufacturing Co. 
Collins & Aikman Corporation 
Curtis Publishing Company, The 
Disston, Henry, & Sons, Inc. 
duPont, E. I., de Nemours & Company 
*Evening Bulletin, The 
General Electric Company 
Gimbel Brothers 
Grasselli Chemical Company 
Horn & Hardart Baking Co. 
Link-Belt Company 
National Biscuit Company 
Navy Yard 
Pennsylvania Railroad Company, The 
*Pennsylvania Sugar Co. 
Philadelphia Rapid Transit Company 
Reading Company 
Sears, Roebuck & Co. 
Sharp & Dohme 
Stetson, John B., Company 
Surpass Leather Co. 
Wanamaker, John, Philadelphia 
Whitman, Stephen F., & Son, Inc. 
PITTSBURGH 
Bell Telephone Company of Pennsylvania, The 
Byers, A. M., Company 
Carnegie Steel Company 
Edgar Thompson Works 
Homestead Works 
Heinz, H. J., Company 
Jones & Laughlin Steel Corporation 
Pennsylvania Railroad Company, The 
Philadelphia Company 
Pittsburgh Coal Co. 
Montour Mine No. 10 
*Pittsburgh Screw & Bolt Corporation 
RANKIN 
Bethlehem Steel Company 
READING 
Reading Iron Company 
Textile Industries of Wyomissing 
SAYRE 
Lehigh Valley Railroad Company 
SCRANTON 
Glen Alden Coal Company 
Hudson Coal Company, The 
Pittston Company, The 
SHARON 
National Malleable and Steel Castings Company 
Sharon Steel Hoop Company 
STEELTON 
Bethlehem Steel Company 
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SWISSVALE 

Union Switch & Signal Company 
VANDERGRIFT 

*American Sheet & Tin Plate Co. 

WILKES-BARRE 

Lehigh Valley Coal Company, The 
WILLIAMSPORT 

Lycoming Manufacturing Company 
WILMERDING 

Westinghouse Air Brake Company 
YORK 

York Ice Machinery Corporation 









RHODE ISLAND 
PAWTUCKET 
Coats, J. & P., (R. L.) Inc. 
Lorraine Manufacturing Company 
PROVIDENCE 
*Brown & Sharpe Mfg. Company 
Builders Iron Foundry 
Davol Rubber Company 
Gorham Manufacturing Company 
National India Rubber Company 
U. S. Finishing Company, The 
Wanskuck Mills 
SAYLESVILLE 
Sayles Finishing Plants, Inc. 


TEXAS 

BAYTOWN 

Humble Oil & Refining Company 
DALLAS 

*Ford Motor Company 

Fort WortH 

Armour and Company 

Swift & Company 
Houston 

Houston Lighting & Power Company 

Humble Oil & Refining Company 

Sinclair Refining Company 

Southern Pacific Lines in Texas and Louisiana 


Utan 
SALT Lake City 
American Smelting & Refining Co. 
U.S. Smelting, Refining and Mining Co. 
Utah Copper Company 


VERMONT 
RUTLAND 
Rutland Railroad Company 
St. JOHNSBURY 
Fairbanks, E. and T., and Company 
WINOOSKI 
American Woolen Company, Champlain Mills 


VIRGINIA 


DANVILLE 
Riverside & Dan River Cotton Mills 
NEwWportT NEws 
Newport News Shipbuilding and Dry Dock Company 
NORFOLK 
Ford Motor Company 
PORTSMOUTH 
Norfolk Navy Yard 


*Provisionally approved. 


RICHMOND 
American Suppliers, Inc. 
American Tobacco Company, The 
Richmond Branch 
Virginia Branch 
DuPont Cellophane Company, Inc. 
DuPont Rayon Company, Inc. 
*Virginia Electric and Power Company 
ROANOKE 
Norfolk and Western Railway Company 
*Viscose Corporation of Virginia, The 


WASHINGTON 
SEATTLE 
Ford Motor Company 
Frederick & Nelson 


WEsT VIRGINIA 

BELLE 

*duPont, E. I., de Nemours & Company 
BLUEFIELD 

Norfolk and Western Railway Company 
CHARLESTON 

Libbey-Owens-Ford Glass Company 
CLARKSBURG 

Weirton Steel Company 
GARY 

United States Coal & Coke Company 
HUNTINGTON 

Chesapeake and Ohio Railway Company, The 

International Nickel Company, Inc., The 
MARTINSBURG 

*Interwoven Mills, Inc. 

PARKERSBURG 

Viscose Company, The 
SouTH CHARLESTON 

Carbide and Carbon Chemicals Corporation 
WEIRTON 

Weirton Steel Company 
WILLIAMSON 

*Norfolk and Western Railway Company 


WISCONSIN 
BELOIT 
Fairbanks, Morse & Co. 
CuDAHY 
Cudahy Brothers Company 
KOHLER 
Kohler Co. 
MILWAUKEE 
*Bucyrus-Erie Company 
Cutler-Hammer Inc. 
Globe Union Mfg. Company 
International Harvester Company 
*Plankinton Packing Co. 
Smith, A. O., Corporation 
RACINE 
J. I. Case, Company 


CANADA 


ONTARIO 


NIAGARA FALLS 
American Cyanamid Company 
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THE 1934 HOSPITAL STANDARDIZATION SURVEY 
MALCOLM T. MacEACHERN, M.D., Cuicaco, ILtrnors 


Associate Director, American College of Surgeons 


registered with the American College of Sur- 

geons for survey. Of this number 2,483 were 
Fully and Provisionally Approved, thus attaining 
ro per cent of all hospitals of 25 beds and over on 
the Approved List. 

Special mention should be made of the excellent 
services rendered in the field survey by E. W. Wil- 
liamson, M.D., Assistant Director of Hospital Activi- 
ties, and Field Representatives T. R. Ponton, M.D., 
and I’. C. Bell, M.D., men thoroughly experienced 
in all aspects of hospital work, who assisted hos- 
pitals in the solution of many of their problems at the 
time of the survey. Their detailed, carefully com- 
piled reports made a valuable addition to the fund of 
information which the College has on file from 
surveys made during the past 17 years. 

The survey revealed evidence that despite eco- 
nomic conditions, hospitals are maintaining high 
standards in the professional care of the patient. 
While continued reductions in budgets and reduc- 
tion in personnel have been necessary in many in- 
stances, the morale of the hospitals generally has been 
splendidly maintained. Personal interests have been 
willingly subordinated for the benefit of the patient, 
and every effort has been put forth to adhere to the 
requirements which assure the most efficient care 
of the patient. 

The following is an analysis of the results of the 
survey: 


[ ) ‘secs the past year 3,539 hospitals were 


1, Hospitals of too beds and over: 
Surveyed 
Fully approved 
Percentage fully approved 
Provisionally approved 
Percentage provisionally approved 
Not approved 
Percentage not approved 
Total fully and provisionally approved 
Total percentage approved 

2, Hospitals of 50 to 99 beds: 
Surveyed 
Fully approved 
Percentage fully approved 
Provisionally approved 
Percentage provisionally approved 


Not approved 

Percentage not approved. . , 

Total fully and provisionally approved 
Total percentage approved... . 


3. Hospitals of 25 to 49 beds: 


Surveyed...... 

Fully approved. . ; 

Percentage fully approved 
Provisionally approved 

Percentage provisionally approved 
Not approved. . 

Percentage not approved 

Total fully and provisionally approved 
Total percentage approved 


4. Government Hospitals: 


(a) Army: 
Surveyed 
Fully approved. 
Percentage fully approved 
(b) Navy: 
Surveyed 
Fully approved 
Percentage fully approved 
(c) Public Health Service: 
Surveyed 
Fully approved 
Percentage fully approved 
(d) Veterans Bureau: 
Surveyed.... 
Fully approved. ... 
Percentage fully approved 


5. Other Countries: 


Thirty-one hospitals of other countries have been 
awarded full approval, and are included in the List of 
Approved Hospitals for 1934. 


Summary 


Total surveyed 


Total fully approved 


Total percentage fully approved. . 


Total provisionally approved 

Total percentage provisionally approved 
Total not approved et: 
Total percentage not approved. . The 
Total fully and provisionally approved 


Total percentage approved: 


Hospitals 100 beds and over. . 
Hospitals 50 beds and over. . 
Hospitals 25 beds and over....... 





SURGERY, GYNECOLOGY AND OBSTETRICS 


APPROVAL OF MEDICAL, SURGICAL, AND HOSPITAL EQUIPMENT, 


INSTRUMENTS, 


HE American College of Surgeons has actively 

continued its work of approving medical, sur- 

gical, and hospital equipment, instruments, 
and supplies throughout the past year. A steadily 
increasing number of applications for approval were 
received and considered, and at present 373 articles 
are approved. 

The work in this field has been stimulated by an 
increasing number of inquiries received from Fellows 
of the College and other members of the medical pro- 
fession, as well as from hospital administrators, con- 
cerning the merits of medical, surgical, and hospital 
equipment, instruments, and supplies. As one means 
of designating merit, the College devised a stamp of 
approval which manufacturers are permitted to use 
when advertising through media directed to the 
medical profession and hospitals such articles as are 
approved by the College. 

Approval is based on the merits of the article in 
relation to rendering safe and efficient service to the 
patient. Through surveys it has been proved with- 


AND SUPPLIES 


out a doubt that medical, surgical, and hospita| 
equipment, instruments, and supplies when properly 
used play an important role in the care of the patient, 
Approval of these articles is based on the following 
requirements: 
1. Adaptability of the article to medical, surgical, 
and hospital needs. 


2. Quality of article shall be guaranteed by the 


manufacturer to the purchaser. 

3. Claims made in descriptive literature must be 
supported by evidence. 

4. Manufacturers shall be permitted to use on 
such articles as secure the approval of the College, 
and in advertising matter pertaining thereto in 
ethical media directed exclusively to the medical and 
surgical professions and hospitals, an identifying 
mark. 

5. The identifying mark authorized by the Col- 
lege, will indicate to the prospective purchaser that 
the article bearing the mark is good and useful, and 
meets the claims of the manufacturer. 


APPROVED LIST 


The list of medical, surgical, and hospital equip- 
ment, instruments, and supplies approved follows: 


AMERICAN ATMOS CORPORATION, Pittsburgh, Pa. 

Cecil-Plummer oxygen therapy apparatus. 

AMERICAN HospitaL Supply Corporation, Chicago. 

Oxygenaire. 

AMERICAN LAUNDRY MACHINERY COMPANY, Cincinnati, 
Ohio. 
Laundry machinery for hospital use. 
AMERICAN STERILIZER CoMPANY, Erie, Pa. 

Hospital sterilizing equipment. 

American Kny-Scheerer operating tables Nos. 1064-65; 
1061-63. 

American Kny-Scheerer obstetrical operating table and 
delivery Led. 

American Kny-Scheerer Autopsy Tables. 

New Fracture and Orthopedic Apparatus (Hawley Frac- 
ture Table). 

APPLEGATE CHEMICAL Company, Chicago. 
Applegate system for marking linens. 
ARMSTRONG Cork Company, Lancaster, Pa. 
Armstrong’s linotile, cork tile, linoleum, accotile. 
BARNSTEAD STILL AND STERILIZER COMPANY, Boston. 
Barnstead single, double and triple distilled water outfits. 
Longwood hot oil instrument sterilizer. 
BaveEr & Back, Chicago. 

Absorbent cotton; crepe bandage; gauze bandage; gauze 
packer strips; Handi-tape; Handy-fold gauze; plain 
gauze; surgical sponges; woven elastic bandage; zinc 
oxide adhesive plaster. 

Bauscu & Loms Opticat Company, Rochester, N. Y. 

Automatic clinical microtome No. 3272. 

Biological colorimeter No. 2400. 

Colorimeter lamp No. 2414. 

Electric centrifuge No. r9050-A. 


Hand centrifuge No. rgoor. 

May ophthalmoscope, otoscope and diagnostic sets Nos. 
71-12-80. 

Microscope No. FFSB. 

Microscope No. GSETA-8. 

Microscope, adjustable No. 4597-R. 

Microscope, widefield binocular No. KT. 

Minot automatic rotary microtome No. 3000. 

Morton hand ophthalmoscope Nos. 71-12-79. 

Newcomer hemoglobin attachment No. 3611-A. 

Operating lamp on rubber-tired roller stand Nos. 71- 
26-14. 

Ophthalmic operating lamp Nos. 71-26-06. 

Paraboloid condenser No. 1726. 

Petri dish holder with stage No. 1717. 

Plain microtome knife Nos. 3092, 3094. 

Bett & Howe. Company, Chicago. 

Eyemo, No. 71-C, 35 mm. 

Filmo motion picture camera, Nos. 70-DA, 70-A, 7 
16 mm. 

Filmo motion picture projector, Nos. JL, GJ, M. 

Standard cinematographic camera, 35 mm. 

BRAMHALL, DEANE Company, New York. 

Bed pan washer, steamer and sterilizer. 

Non-pressure (boiling type) instrument and_ utensil 
sterilizer. 

Pressure dressing sterilizer and laboratory autoclave. 

Pressure water sterilizers. 

Steel disinfectors. 

S. H. Camp & Company, Jackson, Michigan. 

Camp Supports—maternity models; post-operative, con- 
valescing, and post-natal models; models for maternity 
and pendulous breast support; model for ptosis; model 
for hernia; model for sacro-iliac and lumbo-sacral 
support. 

WarREN E. Cottins, Inc., Boston. 
Drinker respirator, adult and infant models. 
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CotsoN COMPANY, Elyria, Ohio. 
Colson invalid chair and accessories. 
Colson wheel chair. 
Colson safety inhalator. 
CoLUMBIAN ENAMELING & Stampinc Company, Terre 
Haute, Ind. 
Columbian-made enameled ware for hospital use. 
CompREX OSCILLATOR CORPORATION, New York. 
McCarthy surgical unit. 
CoNGOLEUM-NaIRN, Kearny, N. J. 
Cork composition sealex linoleum flooring products. 
Crane Company, Chicago. 
Hospital plumbing fixtures for hospital use. 
DorHIFR METAL FuRNITURE Company, INc., New York, 
ee 
Metal furniture and hospital equipment. 
Duke LABORATORIES, INc., Long Island City, N. Y. 
Elastoplast. 
EasTMAN Kopak Company, Rochester, N. Y. 
Clinical camera. 
Dark-room safelights. 
Dental X-ray film. 
X-ray developing hangers. 
X-r: y films. 
X-ray illuminators. 
X-ray intensifying screens. 
ELECTRIC STORAGE Battery Company, Philadelphia. 
Exide emergency lighting battery sy stem. 
E, H. Er1cKsON ARTIFICIAL Lrwe Company, Minneapolis, 
Minn. 
Artificial limbs. 
ForREGGER Company, New York. 
Flagg resuscitation apparatus. 
Guedel oxygen meter and tent outfit. 
Henderson infant resuscitation outfit. 
Metric gas machine. 
FRIGIDAIRE CORPORATION, Dayton, Ohio. 
Frigidaire. 


GENERAL ELEcTRIc Company, Incandescent Lamp Dept., 


Cleveland, Ohio. 

Mazda sunlight lamps, types S-1 and S-2. 

GENERAL ELECTRIC CORPORATION, Schenectady, N. Y. 

Refrigerator. 

GENERAL ELectric X-Ray Corporation, Chicago. 

Quartz lamp series. 

Shock proof X-ray apparatus, models A and B. 

Grunow CorporaTION, Chicago. 

Refrigerator. 

Frank A, Hari & Sons, New York. 

Hospital beds. 

Hanovia CHEMICAL & MANUFACTURING Company, New- 
ark, N. J 

Super-Alpine sun lamp. 

Luxor model, Alpine sun lamp. 

Group-Irradiation super Alpine sun lamp. 

Super self-contained Kromayer mercury-arc lamp. 

HEIDBRINK CoMPANY, Minneapolis, Minn. 

Lundy gas-oxygen apparatus. 

Jouns-MANVILLE SALES CorPoRATION, New York. 

Asbestos wainscoting; built-up roofing; J-M asbestos 
rigid shingles; J-M asphalt tile flooring; J-M home 
insulation; J-M system of sound isolation; Nashkote 
acoustical treatments; Rockoustile; Sanacoustic holo- 
rib, panels, tile; Transite asbestos sheets; Transite 
acoustical tile. 

Jounson & Jounson, New Brunswick, N. J. 

Absorbent cellulose; absorbent cotton, rolls and balls; 
absorbent gauze; adhesive plaster; bandage rolls; 
Belleview surgical wadding; cellulose wipes; nose and 
mouth masks; operating room caps; orthoplast— 


plaster-of-paris bandages; specialist plaster-of-paris 
bandages; standard surgical dressings; surgical crino- 
line. 
H. L. Jupp Company, New York, N. Y. 
Day’s Curtain Screening Equipment. 
E. H. KARRER Company, Milwaukee, Wis. 
Lemon’s improved portable traction apparatus. 
HEnrY L. KAUFMANN & Company, Boston. 
Norinkle rubber sheets. 
KELLEY-KOETT MANUFACTURING CoMPANY,Covington Ky. 
Keleket plate changers. 
Keleket tables. 
Keleket transformers in excess of 150 P. K. V. 
Keleket X-ray accessories. 
Keleket X-ray transformers of voltages inclusive of 150 
ge 


Miscellaneous Keleket equipment. 

KEWAUNEE MANUFACTURING COMPANY, Kewaunee, Wis. 

Biology and bacteriology table No. C-350. 

Chemical proof sink No. F-1195. 

Chemical work table No. H-1532. 

Clinical laboratory table Nos. E-1079, E-1081, E-1083. 

Dietetic table Nos. K-1825, K-1830. 

Dissecting table Nos. E-1073, E-1078. 

Double sink No. K-1882A. 

Instrument and display case No. G-1376. 

Laboratory truck No. F-1173. 

Laboratory wall sink No. F-1182. 

Microscopic and display case No. G-1333 

Organic chemistry table No. D-857. 

Physiological chemistry table No. E- -1099. 

Private laboratory desk No. H-1524. 

Qualitative analysis table No. D-826. 

Sink No. K-1870. 

Skeleton case No. G-1347. 

Sliding sash fume hood No. D-974. 

Trapezoidal microscopic table No. C-354. 

Ko-Ray MANUFACTURING Company, Chicago. 

Ko-Ray cooker. 

LESHER, WHITMAN & Company, New York. 

Lesher mohairs. 

LEWIS MANUFACTURING CoMPANY, Walpole, Mass. 

A. B. D. packs and rolls; absorbent cotton; adhesive 
plaster; bandage rolls; cellucotton absorbent wadding 
in rolls; cellucotton combination pads; celluwipers; 
combination dressing rolls; combination pads; combi- 
nation rolls; crinoline for plaster bandages; dressing 
rolls; gauze in bolts; moleskin adhesive plaster; non- 
absorbent cotton; Noravel bandages; O. B. pads; 
orthopedic stockinette; plaster bandages; ready-cut cel- 
lucotton absorbent wadding; ready-cut gauze; salvage 
gauze; sheet wadding; surgical sponges. 

MARKET FORGE Company, Everett, Mass. 

Maforco autopsy tables. 

Maforco food veyors. 

Maforco mortuary racks. 

Maforco refrigerator racks. 

MASSILLON RUBBER Company, Massillon, Ohio. 

Matex Anode surgical gloves. 

MEDIAL BELT Company; New York, N. Y. 

Medial maternity garments Nos. 6001-6021. 

Medial postoperative supports Nos. 6012-6022; 6043- 
6053. 

Medial pendulous abdominal supports Nos. 6027-6047. 

Medial ptosis supports Nos. 6015-6025. 

Medial sacro-iliac support No. 6016. 

Medial hernia and kidney support No. 6058 

Medial maternity brassiere No. 3005. 

Medial nursing brassiere No. 3001. 

Medial brassiere Nos. 3008 and 3028. 
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NATIONAL CARBON Company, Cleveland 
Eveready professional model carbon arc lamp. 
Eveready solarium type carbon arc lamp. 

Norvic Company, Lowell, Mass. 

Vic crepe bandage. 

PATTERSON SCREEN Company, Towanda, Pa. 

Fluoroscopic X-ray screens. 
Foreign body X-ray fluoroscope. 
Intensifying X-ray screens. 

Operating X-ray fluoroscope. 

PFAvu’s AMERICAN INSTRUMENT Company, New York. 
Anatomical specimens for ear, nose and throat. 
Surgical instruments for ear, nose and throat work. 

SAFETY AN&ZSTHESIA APPARATUS CONCERN, Chicago. 
Safety gas-oxygen apparatus, McCurdy models A and B. 
Safety gas-oxygen apparatus, models F and D. 

SANBORN Company, Cambridge, Mass. 
Motor-Grafic metabolism tester. 

F. O. SCHOEDINGER, Columbus, Ohio. 
Ohio operating table No. 2. 
Visible clinical chart desks and portable chart racks 
Elevating wheel stretcher. 
Combination bedside and overbed tables. 
Adjustable overbed tables, crank operated. 
Delivery tables CA-2500 and CA-2500-A. 

ScCIALYTIC CORPORATION OF AMERICA, Philadelphia. 
Shadowless operating light. 

SpLaIn & Lioyp, Milford, Ohio. 

Sani-swab, cotton wound applicator. 
STEDMAN RUBBER FLOORING Company, South Braintree, 
Mass. 
Reinforced rubber accessories—ash trays, bed bumpers, 
drain mats, molded tops, vase plates, vases. 
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Reinforced rubber tile. 

STICKLEY BROTHERS Company, Grand Rapids, Mich 

Hospital furniture. 

STILLE-SCANLAN Company, New York. 

Surgical instruments of stainless steel. 

Troy LaunpRY MACHINERY Company, Chicago. 

Laundry machinery for hospital use. 

Urica & Monawk CorrTon MILLs, Utica, N. Y. 

Heavy duty muslin sheets. 

VESTAL CHEMICAL LABORATORIES, St. Louis. 

Infantol dispenser. 

Septisol dispenser. 

WESTINGHOUSE ELEcTRIC & MANUFACTURING Company 
Mansfield, Ohio. 

Refrigerator. 

WESTINGHOUSE X-Ray Company, Long Island City, N.Y 

Endotherm. 

WiLmot CastLeE Company, Rochester, N. Y. 

Castle lights Nos. 10, 15, 20, 30, and 40; autoclaves 
pressure water sterilizers, instrument sterilizers, uten 
sil sterilizers, stills, bedpan and urinal sterilizers, 
blanket warmers, solution warmers, sterilizers for 
utility rooms and clinics, bulk sterilizers and disin- 
fectors, bacteriological apparatus. 

WILSON RuBBER Company, Canton, Ohio. 

Surgeons’ gloves. 

THE Max Wocuer & Son Company, Cincinnati, Ohio. 

Mont R. Reid major operating table. 

Cart Zetss, Inc., New York. 
Pantophos operating room lamp, models A and B 
ZIMMER MANUFACTURING CoMPANyY, Warsaw, Ind 
Fracture bed and overhead frame. 
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COMMITTEE AND DEPARTMENT REPORTS 


MEDICAL MOTION 


PICTURE FILMS 


J. BENTLEY SQUIER, M.D., F.A.C.S., NEw Yorx, NEw York, Chairman 


of disseminating medical knowledge has been 

generally accepted by the profession, and there 
is an ever increasing interest in the work of the 
American College of Surgeons in co-operation with 
the Motion Picture Producers and Distributors of 
America, Inc. Films produced under this arrange- 
ment are of unusual significance as examples of the 
possibilities of this method as an aid in the teaching 
of medicine and surgery. 

The College is very glad to receive medical motion 
picture films for review. Many have already been 
sent in, and a card catalog is being compiled as the 
ilms are reviewed, with the idea of securing detailed 
data concerning all available medical and surgical 
ilms. This will enable us to supply information as to 
what films are available on any special subject, 
where they can be obtained, and whether or not they 
are satisfactory for the purpose desired. 

During the past several years improvements have 
been made in recording methods and in projection 
equipment that will be important factors in the ap- 
plication of talking films to the teaching of medicine 
and surgery. The Board on Medical Motion Picture 
Films is keenly interested in the development of this 
type of films and is maintaining close contact with 
the various organizations concerned with this phase 
of motion picture production and distribution. 


Te importance of motion pictures as a means 


Very large audiences were present at all times at 
the continuous daily exhibition of medical motion 
pictures during the 1934 Clinical Congress. The 98 
films used for these demonstrations included several 
new talking films with both sound-on-film and disc 
recording, and also colored motion picture films. 

One hundred and twenty reels of medical motion 
picture films have been approved by the American 
College of Surgeons and are available for distribu- 
tion. Many additional films have been reviewed by 
the College, and though they have not yet been form- 
ally approved, our reviewing committees consider 
them to be an effective presentation of the subject 
matter, and the procedures shown to be of interest 
and value. 

Information pertaining to medical motion picture 
films may be obtained by communicating with the 
College. 

The Board on Medical Motion Picture Films of the 
College consists of the following members: 

Will H. Hays, Esq., New York, Honorary President 

J. Bentley Squier, New York, Chairman 

Philemon E. Truesdale, Fall River, Secretary 

W. W. Chipman, Montreal 

George Crile, Cleveland 

Bowman C. Crowell, Chicago 

Malcolm T. MacEachern, Chicago 

Franklin H. Martin, Chicago 

Charles H. Mayo, Rochester. 
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STATE AND PROVINCIAL SECTIONAL MEETINGS 


cessful sectional meetings were held as 
follows: 
Oklahoma, Texas, Arkansas, Kansas, Missouri— 

Oklahoma City, February 22-23; 

Utah, Colorado, Idaho, Wyoming—Salt Lake City, 

February 28, March 1; 

Washington, Oregon, Montana, British Columbia— 

Spokane, March 6-7; 

California, Nevada—Los Angeles, March 13-14; 
Arizona, New Mexico—Phoenix, March 15-16. 

These meetings embraced 16 states and 1 province. 

The following Fellows of the College and others 
constituted the visiting speakers: 

Irvin Abell, Louisville; Alfred W. Adson, Roch- 
ester; Frederic A. Besley, Waukegan; Thomas E. 
Carmody, Denver; Edward H. Cary, Dallas; George 
Crile, Cleveland; Frank D. Dickson, Kansas City; 
Charles A. Dukes, Oakland; Robert B. Greenough, 
Boston; Robert Jolly, Houston; Edward Jackson, 
Denver; Thomas M. Joyce, Portland; Allen B. 
Kanavel, Chicago; Philip H. Kreuscher, Chicago; 
Malcolm T. MacEachern, Chicago; Franklin H. 
Martin, Chicago; Howard C. Naffziger, San Fran- 
cisco; Gordon B. New, Rochester; Rev. A. M. 
Schwitalla, St. Louis. 

Most thorough and complete arrangements were 
made in advance according to a well worked out and 
tried plan. This assured the success in carrying out 
every detail of the various phases of the two day 
meetings. 


| ) cess the year 1934, five large and most suc- 


A carefully thought out and well arranged pro- 


gram consisting of 7 phases was prepared and 
executed at each meeting. This was as follows: 

a. Clinics. The local Fellows of the College, with 
their associates or assistants and others, conducted 
daily clinics from 8:30 a.m. to 12:00 noon in the 
approved hospitals of the city in which the meeting 
was being held. These were in the main operative 
clinics but were sometimes supplemented by dry 
clinics showing end-results in certain types of 
surgical cases. There were also pathological and 
X-ray demonstrations. In all 5 meetings more than 
200 operative clinics were held. These were of 
special interest and were well attended. 

b. Scientific Sessions. Two major scientific ses- 
sions were held at each meeting, one on the evening 
of the first day and the other on the afternoon of the 
second day. The papers at these “sessions were 
presented by the visiting speakers and Fellows of the 
College from the different states in the group rep- 
resented. These sessions were of special interest not 
only to Fellows of the College but to the medical 
profession at large, who were invited to attend. The 
average attendance at these sessions ranged from 800 
to 1,000. At the same time as the scientific sessions 
for general surgery, the eye, ear, nose and throat 


section held their special sessions, which too wer 
largely attended and were of intense interest. 

c. Medical Motion Pictures. A successful innova. 
tion this year was the showing of carefully selecte; 
medical motion pictures from, 12:30 noon to 2:3 
p.m. daily. These sessions were of particular jp. 
terest. The audiences ranged from 200 to 1,800, 
with an average of goo to 1,000, despite the fact that 
the sessions were held at the luncheon hour. These 
demonstrations proved that there is a distinct place 
for medical motion pictures on the program of these 
meetings, provided a very careful selection of pic. 
tures is made. 

d. Hospital Conference. Throughout the 2 days 
at each meeting a hospital conference was held, 
consisting of papers, round table discussions and 
demonstrations dealing with administrative, medical, 
economic and other problems. An extensive oppor 
tunity was afforded at these meetings for round table 
discussions and practical demonstrations in all 
phases of hospital administration and standardiza 
tion, thus proving beneficial to all present. The 
average attendance at these sessions was 150 to 200, 
representing in each instance the majority of the 
hospitals in the states included in each group. 

e. Programs of Public Education. During the 
sectional meeting an extensive and effective program 
of public education, as to health, scientific medicine, 
and hospitals, was carried on in each community 
where the meeting was being held. This program 
consisted of informative press articles; appropriate 
talks before community service clubs, men’s and 
women’s organizations, high school and junior col- 
lege students, and radio broadcasts by the visiting 
speakers. Finally, this program culminated in a large 
Community Health Meeting as the closing session 
on the evening of the second or last day. To this 
meeting the lay public was invited. A program of 
brief, interesting, and instructive talks on topics 
of vital interest, given by outstanding speakers, was 
well received. These talks were in understandable 
language and were illustrated in most part. Through 
careful working up of interest in each community, 
the audiences were so large that during the series 
5 overflow meetings had to be arranged. The attend 
ance at the meetings averaged 2,000 to 12,000, an 
aggregate of approximately 40,000, not including 
several thousand in Oklahoma City, Salt Lake City, 
and Spokane, who had to be turned away. 

f. Annual Meeting. At each sectional mecting, 
the annual meeting of the Fellows of each state was 
held for the purpose of electing the various state 
officers for the ensuing year and for the discussion 
of College activities. 

g. Credentials Committee Meetings. At each 
sectional meeting such state credentials committee 
meetings were held as were considered feasib| 
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THE CREDENTIALS COMMITTEES AND COMMITTEE ON 


HISTORY 


HE procedure of admitting candidates to Fel- 
T iswship in the American College of Surgeons 

requires that each candidate, after filing his 
application, be recommended by his State or Provin- 
cial Credentials Committee before proceeding further 
with his papers. In each State and Province there is 
a Credentials Committee composed of from 15 to 35 
members who are Fellows of the College, elected to 
serve on the Committee by the Fellows of the College 
of their respective State or Province for a term of 2 
years, one-half of the Committee being retired each 
year. 
" No candidate is admitted to Fellowship without 
the recommendation of his State or Provincial Cre- 
dentials Committee. 

The members of these committees give generously 
of their time and meet at a designated city in their 
State or Province at least once a year to review the 
credentials of all candidates whose applications are 
on file from their respective State or Province. Much 
credit is due these committees for their part in the 
work of the selection of the men who comprise our 
Fellowship. 

After a candidate for Fellowship has been recom- 
mended by the Credentials Committee of his State 
or Province, he is required to submit 100 clinical 
records to the College, 50 in complete detail of major 
work done by himself and for which he is the respon- 
sible surgeon and 50 in abstract of major work at 
which he has assisted or which he has done himself. 
These records are carefully examined by the Com- 
mittee on History Reviews composed of outstanding 
surgeons in the fields of the surgical specialties from 
the 4 leading medical universities in Chicago. 

This year 626 sets of histories were received and of 
that number 594 sets or 59,400 individual histories 
were examined in detail by the Committee on His- 
tory Reviews. The remaining 32 sets were not re- 
viewed as the applicants had not yet received the 
approval of their State or Provincial Credentials 


REVIEWS 


Committee. Of those reviewed, 539 sets were 
accepted and 55 sets were not accepted. Those whose 
histories were not accepted have the privilege of 
later submitting additional histories. 

Sixteen meetings were held by the Committee on 
History Reviews for the purpose of studying his- 
tories and during the 4 weeks preceding the Clinical 
Congress many additional hours were spent by the 
members of this committee in order that every can- 
didate’s records received this year might be re- 
viewed. 

The records, half of which were histories of cases of 
major operations performed by the candidates and 
the other half abstracts of cases which they had 
operated upon themselves or at which they had 
assisted, were checked with the utmost care, par- 
ticularly with respect to the pre-operative data in- 
dicating the thoroughness with which the case was 
studied, the technique, and the end-results. 

The histories which were recognized as being of 
unusual merit were segregated and were the subject 
of a special review of the committee as a whole for 
the selection of those which were considered from the 
standpoint of completeness, accuracy, and form of 
presentation to merit special mention. 

The members of the Committee on History Re- 
views who have served this year and to whom the 
College is greatly indebted for the many hours spent 
in the laborious work of reviewing the histories sub- 
mitted are: 


James H. Bloomfield 
Dwight Freeman Clark 
Harry Culver 

William C. Danforth 
Frank E. David 

Géza de Takats 

Joseph S. Eisenstaedt 
Oscar H. Kraft 

Philip H. Kreuscher 
Francis L. Lederer 


Michael L. Mason 
Golder L. McWhorter 
George J. Musgrave 
Thomas P. O’Connor 
Rudolph J. E. Oden 
Charles H. Parkes 
Charles H. Phifer 
Charles B. Puestow 
Frederick W. Slobe 
Guy S. Van Alstyne 





SURGERY, GYNECOLOGY AND OBSTETRICS 


THE LIBRARY AND DEPARTMENT OF LITERARY RESEARCH 


“HE Library and its allied Department of Liter- 
ary Research have completed one more year of 
service to Fellows of the College and members 

of the medical profession. 

The Library of the College was organized in 1921, 
and had as its nucleus the very splendid collection of 
volumes which had formed the library of the late Dr. 
John B. Murphy. This collection has been aug- 
mented by the addition of such libraries as that of 
the late Dr. Albert J. Ochsner, a broad but well 
chosen and practical collection, fittingly presented 
by his heirs; the library of the late Dr. William 
McDowell Mastin of Mobile, Alabama, which in- 
cludes eighteenth and nineteenth century volumes in 
French and English, back files of journals, as well as 
material having current reference value; and the 
very splendid collection of historical works and cur- 
rent monographs which Dr. H. Winnett Orr of 
Lincoln, Nebraska, is assembling. 

In addition to the outstanding gifts above men- 
tioned, Fellows and friends of the College have con- 
tributed many very valuable small collections and 
individual volumes, some consisting of treatises of 
historic interest and others of current reference 
works, especially valuable aids in the various pieces 
of research which are being carried on in the Depart- 
ment. Individual reprints and more extensive files 
have likewise been received. 

In order that the Library may be truly repre- 
sentative of the work of every Fellow, that this great 
mass of valuable material may be preserved to pos- 
terity, and that it may be available to any member of 
the profession who is studying similar or allied prob- 
lems, every Fellow of the College is requested to con- 
tribute one copy of each of his monographs and two 
copies of his reprints (one for the Fellow file and one 
for circulation in the package library collection). 
Fellows are further urged to notify the Librarian of 
any collections which they themselves are in a posi- 
tion to present either now or at a later date, or which 
at their suggestion might be offered to the College— 
that these too may enter into a broader field of 
service and be made available to surgeons in New 
Zealand as well as to those in Chicago. 

The availability of the Library is a factor de- 
pendent upon the services offered by the Depart- 
ment of Literary Research. The Department con- 















sists of a small group of workers especially equipped 
to select reprints, compile bibliographies, and pre. 
pare abstracts and translations on medical and sur. 
gical subjects. If reprints only are desired these can 
be supplied without charge in package library form: 
bibliographies, abstracts and translations are fur- 
nished at a nominal fee. 

During the past year many individual requests for 
research have been received, some of them being 
continuous surveys which have carried through the 
year and have required weekly or monthly reports: 
some pieces of research have required a series of 
abstracts or complete translations chosen from an 
extensive bibliography—others called for careful 
combing of all available sources for data on subjects 
upon which very little has been written. 

Whatever the need of the individual Fellow— 
whether a review of the literature including extensive 
translations from the German, French, Italian, Span- 
ish, Rumanian, or Scandinavian languages, or a sim- 
ple bibliography compiled from the published indites 
—the staff is prepared to care for it efficiently. The 
Department has a high aim—to bring the literature 
of the world to the doorstep of every Fellow of the 
College whatever his need and wherever he may be 
located, and to do this expeditiously and econom- 
ically. 


PORTRAITS AND MEMORIALS IN THE LIBRARY 


The Albert J. Ochsner Memorial Room contains 
the collection of photographs assembled by the late 
Dr. Ochsner, founder, treasurer, and past president 
of the College, as well as mementos of his life and 
work. Portraits of Dr. and Mrs. Elijah Dewey Har- 
mon, physician and surgeon at Fort Dearborn in 
1830, and a portrait of Mrs. Maud Mellish Wilson, 
who has done so much for the advancement of 
literary and editorial standards in medicine and sur- 
gery, have recently been received. Mementos of 
historical significance—the mortar and pestle of the 
early physician and the medicine chest of the 
venturesome surgeon who accompanied the early 
French explorers along the Mississippi—these and 
other items of historical significance have been fit- 
tingly placed in the Library where it is hoped they 
will serve as an incentive for further gifts of a similar 
nature. 
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COMMITTEE AND DEPARTMENT REPORTS 


BOSTON COMMITTEE ON ARRANGEMENTS 


EXECUTIVE COMMITTEE 


Arthur W. Allen, Chairman; Ernest M. Daland, 
Secretary; Alexander S. Begg, Horace Binney, David 
Cheever, Frederic J. Cotton, Robert B. Greenough, 
Frederick C. Irving, Fred B. Lund, Richard H. 
Miller, Frank Ober, George L. Tobey Jr. 


HOSPITAL AND SCHOOL REPRESENTATIVES 


Blanche L. Atwood, Harold L. Babcock, George 
H. Bigelow, Walter Bowers, William E. Browne, 
Richard Cattell, Henry D. Chadwick, Edward D. 
Churchill, Howard Clute, Robert C. Cochrane, E. 
Granville Crabtree, Elliott C. Cutler, Lincoln Davis, 
Hilbert F. Day, Augustus W. Dudley, John C. 
Eckels, David Edsall, Jacob Fine, Seth Fitchet, 
Nicholas Gallagher, H. Quimby Gallupe, Harry H. 
Germain, Magnus I. Gregerson, Otto J. Hermann, 
George W. Holmes, Gilbert Horrax, Henry T. 
Hutchins, Charles I. Johnson, Stephen Jones, 
George F. Keenan, William E. Ladd, Frank H. 
Lahey, Walter B. Lancaster, Harry J. Lee, Edward 
D. Leonard, Halsey B. Loder, Moses H. Lurie, 
Francis X. Mahoney, Patrick J. Mahoney, Henry C. 
Marble, Leland S. McKittrick, Joe V. Meigs, Charles 
G. Mixter, William J. Mixter, Gordon Morrison, 
Harris P. Mosher, Dwight O’Hara, Robert B. 
Osgood, Alonzo K. Paine, Frank A. Pemberton, 
Louis E. Phaneuf, William C. Quinby, Lyman 
Richards, Grace E. Rochford, Horatio Rogers, 
Charles L. Scudder, William M. Shedden, Channing 
(. Simmons, M. N. Smith-Petersen, Joseph Stanton, 
A. Warren Stearns, Horace P. Stevens, Loring T. 
Swaim, Channing Swan, Theodore L. Terry, J. 
Herbert Waite, Irving J. Walker, Shields Warren, 
Ralph Wiggin, Charles F. Wilinsky, Philip D. Wil- 
son, Edward L. Young, Jr. 


SuB-COMMITTEES 


CLINICAL PRoGRAM—Richard H. Miller, Chairman; 
Horatio Rogers, Secretary. 

ScIENTIFIC ExuiBits—Robert B. Greenough, Chair- 
man; Channing C. Simmons, Secretary. 

HaRVARD MEpICAL ScHooL PRoGRAM—David 
Cheever, Chairman; Magnus I. Gregerson, Secre- 
tary. 

PuBLicity—Frederick J. Cotton, Chairman; Gordon 
Morrison, Secretary. 

ENTERTAINMENT OF ForEIGN Guests—Horace 
Binney, Chairman; William M. Shedden, Secre- 
tary. 

PuBLIC 


MEETING—Alexander Begg, 
Dwight O’Hara, Secretary. 

CLINICAL BULLETIN—Frank Ober, Chairman. 
OPHTHALMOLOGY AND OTOLARYNGOLOGy—George 
L. Tobey Jr., Chairman; Lyman Richards, 


Chairman; 


Secretary, Otolaryngology; Theodore L. Terry, 
Secretary, Ophthalmology. 


OFFICERS ELECTED 


President: Donald C. Balfour, Rochester, Min- 
nesota. 

Vice-Presidents: Arthur W. Allen, Boston; John 
A. Gunn, Winnipeg. 

Regents for term expiring in 1937: Samuel C. 
Harvey, New Haven; Allen B. Kanavel, Chicago; 
Charles H. Mayo, Rochester, Minnesota; Alexander 
R. Munroe, Edmonton; J. Bentley Squier, New 
York. 

Members of the Board of Governors for term ex- 
piring in 1937: Alexander W. Blain, Detroit; John 
J. Buchanan, Pittsburgh; Thomas O. Burger, San 
Diego; Claude A. Burrett, New York; John E. Can- 
naday, Charleston; Robert S. Cathcart, Charleston; 
Dwight F. Clark, Evanston; Marshall Clinton, Buf- 
falo; Malvern B. Clopton, St. Louis; Leighton C. 
Conn, Edmonton; Juvenal Denegri, Lima; Arthur B. 
Duel, New York; Curtis A. Evans, Milwaukee; 
Lilian K. P. Farrar, New York; Murray N. Hadley, 
Indianapolis; Robert E. Halahan, Buenos Aires; 
M. J. Henry, Louisville; Alfred B. Herrick, Panama; 
Frederick C. Irving, Boston; Chevalier Jackson, 
Philadelphia; Edward Jackson, Denver; Herman L. 
Kretschmer, Chicago; Philip H. Kreuscher, Chicago; 
Ambrose L. Lockwood, Toronto; William E. Lower, 
Cleveland; Hugh MacLean, Regina; James Monroe 
Mason, Birmingham; James R. McCord, Atlanta; 
Edward B. McDaniel, Portland; Stuart McGuire, 
Richmond; John O. McReynolds, Dallas; James F. 
Mitchell, Washington; Benedicto Montenegro, Sao 
Paulo; Howard C. Naffziger, San Francisco; Julio 
Nin y Silva, Montevideo; E. Payne Palmer, Phoe- 
nix; William W. Pearson, Des Moines; Alexander 
Primrose, Toronto; Alexander Randall, Philadel- 
phia; Edwyn P. Reed, Valparaiso; James A. Sher- 
bondy, Youngstown; David Silver, Pittsburgh; Fer- 
ris Smith, Grand Rapids; William Harvey Smith, 
Winnipeg; Robert B. Stewart, Topeka; Raymond P. 
Sullivan, New York; John E. Summers, Omaha; 
Agnes C. Vietor, Boston; James Craven Wood, 
Cleveland; Arthur M. Wright, New York. 

Members of the Board of Governors for term ex- 
piring in 1935: F. Gregory Connell, Oshkosh, to serve 
the unexpired term of Burton J. Lee, deceased; 
Austin B. Schinbein, Vancouver, to serve the un- 
expired term of Frederic N. G. Starr, deceased. 

Members of the Board of Governors for term 
expiring in 1936: John C. Wilson, Los Angeles, to 
serve the unexpired term of Robert C. Coffey, de- 
ceased; Emmett L. Irwin, New Orleans, to serve the 
unexpired term of William W. Grant, deceased. 





HOSPITAL STANDARDIZATION 


REPORT OF THE 1934 CONFERENCE IN BOSTON 


N abstract of the papers and discussions pre- 
A sented at the seventeenth annual Hospital 
Standardization Conference held in Boston, 
October 15-18, 1934, is found in the following pages. 
Dr. William D. Haggard, past president of the Col- 
lege, presided. 


THE NEW DEAL IN HOSPITALS 


Wituram D. Haccarp, M.D., Nashville: The 
changing conditions in the economic structure make 
it incumbent upon the hospital to keep step with the 
progress of other forces in our social fabric. The 
prepayment plan of hospitalization, employed in 
many quarters, has the new principle of allowing 
people of very moderate means who cannot or will 
not budget their incomes to make provision for 
sickness. The insurance principle has through all of 
the depression been the one thing that has stood up; 
it is so strongly ingrained in American institutions 
that it deserves a fair trial in the hospitals. 

The training school for nurses should receive a 
great deal of thought at this conference. There is an 
enormous surplus of nurses in this country and this 
is working a hardship because of severe unemploy- 
ment conditions. The plan to utilize graduate nurses 
wherever possible with ward service maids com- 
mends itself for serious consideration. If fewer 
nurses could be graduated all could receive employ- 
ment, the patients would not suffer and the hos- 
pitals would not lose thereby. 

Hospitals must have rhore regard for the rights 
of the patients who are often, on account of illness 
and fear, not in a position to fend for themselves as 
people do in health. The principle employed in the 
best hotels that ‘‘the guest is always right” should 
be a slogan in every hospital. The patient is always 
right. 

The réle of the hospital as a finishing year for 
graduates in medicine should ever be borne in mind. 
Ample living quarters with a working library and an 
increased number of autopsies should be provided. 
The best hospital attracts the best interne. More- 
over, the type and efficiency of the interne are of 
incalculable benefit to the hospital. 

The standardization program of the College has 
been an inspiration and a means of stabilization to 
all hospitals. Medicine and nursing have anticipated 
the policies of the New Deal. The embodiment of 
a definite code of ethics in business and industry is 
a wise and beneficent extension of the age-old ethics 
which have ever been practiced and cherished by 
both professions. 


The United States and Canada contain the best 
and the largest number of hospitals of any country 
in the world. They have lived up to their oppor- 
tunities, are making great progress, and will adapt 
themselves to the needs of our economic condition, 
whatever it may be. Trustees who have the respon- 
sibility; superintendents who have the leadership; 
directresses of nurses who inculcate the blessed art 
of nursing; the physicians and surgeons, who, by 
example and precept, combine the tender solicitous 
heart with gentle and willing ministrations, will in 
the future as in the past, make our American hos- 
pitals the greatest institutions of our civilization. 


SEVENTEENTH ANNUAL HOSPITAL STANDARDIZA- 
TION REPORT 


FRANKLIN H. Martin, M.D., Chicago: The 
Hospital Standardization movement has proved to 
be of distinct benefit not only to the hospitals which 
have achieved approval but also to the patient, the 
physician, the interne, the nurse, and the com- 
munity. 

Hospital Standardization assures efficient care to 
the patient through better medical staff organiza- 
tion, competent personnel, and adequate diagnostic 
and therapeutic facilities. Further, the writing of 
medical records, the examination and study of path- 
ological specimens, the regular review and analysis 
of the clinical work, and many other procedures of 
detail and precision assure a more accurate diagnosis 
and rational treatment for the patient. All this 
means speeding up treatment through shortening 
the days’ stay in the hospital, reducing complica- 
tions, and what is more important, lowering the 
mortality rate. 

The approved hospital provides the physician 
with a proper environment in which to work. Not 
only has he the necessary facilities at his disposal, 
but also a well trained staff to assist him. Through 
recording the history of his patient, through proper 
use of the diagnostic and therapeutic facilities, the 
staff conference, the clinicopathological conference, 
and other features made available in the approved 
hospital, the physician is not only able to give better 
care to his patient, but because of organized and 
systematized efforts he is constantly improving his 
armamentarium of scientific knowledge. Finally, 
his own professional status is improved, for he !s 
known as an ethical practitioner who takes a detinite 
stand against the splitting of fees. 

The \hospital finds it an advantage adminis- 
tratively, socially, and economically to be approved 
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which makes for a more complete and efficiently 
functioning organization as a whole. The minimum 
standard provides the hospital with fundamental 
principles pertaining to the best plan for assuring 
good professional care to patients. The carrying out 
of the principles of the minimum standard gives 
better assurance that the administration is func- 
tioning in a manner to best fulfill its purpose. 

Because of its organization, equipment, and per- 
sonnel the approved hospital affords the interne and 
the nurse better supervised experience. To this end, 
it is now customary for young graduates of medicine 
and student nurses to seek information as to which 
hospitals are approved. 

In most instances, the community is directly or 
indirectly interested in its hospitals. The fact that 
they are living up to universally acknowledged and 
accepted standards of professional organization and 
service should give the community greater confi- 
dence and pride in such institutions. Indeed, many 
people requiring hospitalization today seek the ap- 
proved hospital knowing that such an institution 
is organized so as to give adequate care and efficient 
service to the sick and injured. 

Now I have the pleasure of presenting to you the 
annual Hospital Standardization report for 1934: 


A SUMMARY OF REPORT—1918-1934 


(1) Seventeen surveys of hospitals of 100 beds and 
over: 
1918—692 hospitals surveyed 
89 hospitals fully and provisionally approved 
12.9 percentage approved 
—1,649 hospitals surveyed 
1,560 hospitals fully and provisionally ap- 
proved 
94.6 percentage approved 


(2) Thirteen surveys of hospitals 50 to 99 beds: 
1922—812 hospitals surveyed 
335 hospitals fully and provisionally ap- 
proved 
41.3 percentage approved 
1934—1,050 hospitals surveyed 
k 692 hospitals fully and provisionally ap- 
r proved 
65.9 percentage approved 


(3) Eleven surveys of hospitals of 25 to 49 beds: 
1924—307 hospitals surveyed 
49 hospitals fully and provisionally approved 
15.9 percentage approved 
1934839 hospitals surveyed 
228 hospitals fully and provisionally approved 
27.2 percentage approved 


_(4) Ten surveys of Government hospitals of the 
United States: 


1925—100 hospitals surveyed 


90 hospitals fully and provisionally approved 
90.0 percentage approved 


1934—118 hospitals surveyed 
118 hospitals fully and provisionally approved 
100 percentage approved 


Total surveyed 

Total fully approved 

Total percentage fully approved.......... 

Total provisionally approved............... 

Total percentage provisionally approved...... 

Total not approved 

Total percentage not approved 

Total fully and provisionally approved 

Total percentage fully and provisionally approved: 
Hospitals too beds and over............. 94.6 
Hospitals 50 beds and over 
Hospitals 25 beds and over 


GUIDING FUNDAMENTAL PRINCIPLES FOR PREPAY- 
MENT OF HOSPITAL AND MEDICAL SERVICE 


CHARLES A. DuKEs, M.D., Oakland: There are 
certain definite general principles to be followed in 
the organization of any periodic prepayment plan 
which are directed toward obviating the known 
difficulties and dangers threatening the success of 
special forms of medical and hospital service. The 
American College of Surgeons has stated these 
principles as follows: 

“a. Periodic prepayment plans for medical service 
should be free from the intervention of commercial 
intermediary organizations operating for profit. 
After deduction of the clerical costs of operation of 
the fund and such accumulation of reserve as may 
be advisable in the interests of the contributors or 
may be legally imposed, the full amount paid by the 
contributors should be available for medical and 
hospital services. 

“bh. In the interests of the patient, the organization 
of plans for the periodic payment of medical and 
hospital costs must be under the control of the 
medical profession in co-operation with the hos- 
pitals, and such other allied services as may be in- 
volved in the individual project, together with a 
group of citizens representative of the whole com- 
munity and of industry who are interested in the 
successful operation of the plan. 

“c. The principle of free choice of physician and 
hospital by the patient must be assured to the end 
that the responsibility of the individual physician 
to the individual patient shall always be maintained. 
When hospitalization is required, this choice must 
of necessity be limited to the physicians and sur- 
geons who hold appointments on the staffs of the 
hospitals participating in the plan or to those phy- 
sicians and surgeons who are acceptable to the 
hospital. It is further recommended that only 
approved hospitals be admitted to participation in 
such a plan. 

“‘d. The compensation of the physician and of the 
hospital should be estimated with due regard to the 
resources available in the periodic paymént fund 
and should be based upon the specific services ren- 
dered. 
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“e, The organization and operation of any plan of 
this type must be free from any features not in 
accordance with the code of ethics of the medical 
profession, which code has been established for the 
protection of the patient. 

“f. The medical organization participating in such 
a plan must assume responsibility for the quality of 
service rendered.” 

The American College of Surgeons condemns the 
practice which involves the sale of a contract by an 
industrial organization to an individual physician 
or group of physicians for medical or hospital serv- 
ices for its employees. Such a practice encourages 
commercial competition and should, therefore, be 
entirely eliminated. 

It is my belief that the duty of assuming leader- 
ship in this movement rests with the medical pro- 
fession and the hospital field, who should take con- 
trol of all measures directed to thisend. They should 
not frown upon new methods of practice designed 
to meet the needs of the public for medical and 
hospital care. Rather, they are the ones who should 
encourage the trial of new methods. However, new 
plans should be carefully evaluated as to the success 
of their results before they are offered for general 
adoption. And the evaluation must be made by the 
medical profession and the hospital field themselves. 


THE DEVELOPMENT OF PERIODIC PREPAYMENT 


PLANS FOR HOSPITAL CARE IN ENGLAND 


SypNEY Lams, M.B.E., Liverpool: There are at 
present in Great Britain over 6% million sub- 
scribers to British Hospital Contributory Schemes, 
who with their dependents comprise approximately 
15 million individuals, assured of hospital care in 
case of necessity without additional cost to them- 
selves. In June, 1934, there were 10 million em- 
ployed persons compulsorily enrolled under National 
Health Insurance, and as the voluntary hospital 
contributory funds mainly include persons insurable 
under the National Insurance Acts it is evident that 
about two-thirds of the compulsorily insured popu- 
lation of England are also entitled to receive hospital 
maintenance. The official policy of the British 
Hospital Contributory Schemes Association is that 
all persons within the national health insurance 
income limit should ultimately subscribe, and that 
the total amount of their subscriptions should be 
sufficient to meet the full cost of maintenance in a 
voluntary hospital. 

It was not originally intended that the subscrip- 
tions from the workmen and people of limited means 
would suffice to cover the cost of the hospital care 
that they would receive. It was felt, however, that 
the contributions received in this way would be 
much greater in total than the meager voluntary 
contributions made by these people at times of 
hospital illness. The British Hospital Contributory 
Schemes were not primarily “insurance plans’”’ for 
distributing the cost of medical care among people 
accustomed to paying hospital bills at the time of 
their sickness. 
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The estimated average amount paid by English 
contributory funds to the voluntary hospitals is 
about ten dollars a week, equal to about 70 per cent 
of the actual cost of maintenance. This does not, 
of course, reimburse the hospitals for their services. 
But when one considers that English workmen as a 
class paid considerably less than half the cost of 
services received before the contributing schemes 
were introduced, the voluntary hospitals may be 
regarded as profiting by the new plans. There is a 
growing consciousness that English contributory 
funds must accept an obligation of meeting the full 
cost of maintenance of contributors in voluntary 
hospitals. A few schemes have done so. The con- 
tributors receive free care from the attending staffs 
of the hospitals, although procedures are in effect 
in some places by which members of the hospital 
staffs are paid from the contributing funds. 

There are approximately 150 contributory schemes 
in England, and nearly every voluntary hospital 
participates in the benefits of a contributory fund, 
either as a single institution with a limited number 
of subscribers or as one of a group of hospitals serv- 
ing an entire community. The larger funds hold 
membership in the British Contributory Schemes 
Association, which includes about 130 schemes. 

The contributory schemes are usually organized 
on a community basis, as civic movements under 
the sponsorship of many important agencies. A 
“council” guides the activities of collecting funds 
from subscribers and making payments to the par- 
ticipating hospitals. Usually there is free choice, 
not only among participating institutions, but 
among voluntary hospitals elsewhere. 

The hospital contributory schemes are officially 
and enthusiastically endorsed by the British Medical 
Association, which also recommends that self-sup- 
porting plans for the “middle classes”’ be adopted 
throughout the country. 


THE HOSPITAL IN RETROSPECT AND INTROSPECT 

ALPHONSE M. ScuwiraLta, S.J., Ph.D., St. Louis: 
As the gospel of standardization is the ultimate ideal 
of civilization, so have we striven for standardization 
in hospital activity. Nature preceded standardiza- 
tion, and standardization is regarded as an improve- 
ment on nature. In early days one hospital was not 
like another; in atmosphere, in effectiveness, in pro- 
cedures, in personnel, they differed one from another. 

Today we have the satisfaction of knowing that 
even though there are more hospitals than ever 
before, they are also more uniformly better. We 
have given to the people the service which was 
demanded. Even though impossible demands have 
been made, the hospitals have not been content 
merely to say ‘this is impossible,” they have done 
the impossible. They have made themselves—all 
in one—magnificent hotels, fully equipped scientific 
laboratories, schools for professional training, <y- 
namic centers of social influence, nursing homes, and 
in many cases placement centers. No other single 
group of institutions has been expected to serve so 
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many, such diverse, and such important needs of 
today’s civilization. And the hospital has fully 
answered the demands made upon it. 

This impossible task has become possible through 
a clearer definition of objectives, a searching work 
analysis, the adaptation of means toward the ob- 
iective, the definition of requirements, and the 
enforcement, largely voluntary, on the part of hos- 
pitals themselves of the standards based upon needs 
and the tasks to be performed to fulfill those needs. 
In short, it has been made possible through the 
process of standardization. 

And yet, in our efforts to bring institutions to a 
uniform degree of achievement and excellence, have 
we lost nothing at all? It is a universal law of nature 
that everything achieved must be paid for in sacri- 
fice--that success here means failure somewhere 
else. Is it not true that when all thinking is done, 
all problems solved, and all difficulties answered by 
a uniform formula the institution ceases to live 
actively because it has ceased to vary actively? 
Each new adaptation in nature is only a precursor 
of a succeeding adaptation; adaptation to environ- 
ment when it becomes static spells death to type and 
individual. Adaptation which progresses spells 
greater excellence and greater perfection. I plead, 
therefore, for increased activity of those internal 
forces which express themselves in initiative, re- 
sourcefulness, new ideas, new applications, the 
research spirit, the conscious effort to variation. I 
do so because I cannot but be convinced that only 
by paralleling progressive standardization and pro- 
gressive individuality can the hospital be of the 
greatest service to a constantly changing local and 
national environment. 

My hope is that hospitals may be guided by the 
professional organizations which are re-creating 
them. But my further hope is that in that re-crea- 
tion there shall be as much emphasis upon the re as 
upon the creation; the re-creation implies perma- 
nency in the midst of transition. Let each hospital 
know what it stands for, adopt the standards and 
the adaptations to a changing present with prudent 
wisdom in accord with its individuality, and con- 
tinue to serve, in close co-operation and harmony 
with other institutions like itself, the needs of this 
changing world. The hospital type will best be 
preserved by preserving the hospital’s individuality. 


FUTURE TRENDS IN HOSPITAL MANAGEMENT AND 
SERVICE 

Bert W. CALDWELL, M.D., Chicago: There is a 
constant tendency to increase the service of the 
hospital so as to benefit a larger number of our popu- 
lation. Our general hospitals (a majority of which 
are voluntary) are serving the public by providing 
in-patient care, out-patient care, and in extending 
home care. General hospitals are developing a pro- 
gram by which the character of their service will be, 
both in purpose and in fact, general hospital service. 
They are opening their wards to the care of mental 
cases. They are offering their facilities for the 
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accommodation and care of tuberculous cases- 
particularly in the incipient stages. There is a very 
definite tendency to use hospital service for com- 
municable diseases instead of sending these cases to 
the contagious hospitals or to the so called “‘pest 
houses.”’ In developing this program the hospitals 
are affording improved opportunity for the training 
of internes and residents in psychiatric, tuberculosis, 
and communicable disease clinics. 

There is a definite movement in hospital service 
to provide prenatal care and to supervise the expect- 
ant mother during the prenatal and postnatal pe- 
riods. There is a definite trend, amounting almost 
to a material change, in the development of adequate 
maternity services in the general hospitals. 

Hospital service is showing a marked tendency 
toward a closer association with the general diag- 
nostic clinic, the treatment and prophylactic clinics. 

The larger problem in hospital management today 
is to encourage the use of existing hospital facilities. 
It is the hope of the hospitals that every person 
suffering from any disability or disease whatsoever 
may have the advantage of competent hospital care 
in a hospital near his home, at the earliest moment, 
without inconvenience to himself or family, and 
without economic disaster following his hospital 
care. The utilization of existing hospital facilities, 
with each institution giving a satisfactory profes- 
sional service, would solve the economic difficulties, 
not only of the institutions themselves, but of the 
members of the medical and nursing professions who 
staff them. 

There are not sufficient hospital facilities in the 
metropolitan centers of the country—in the tax- 
supported institutions, in the municipal and county 
general hospitals—to take care of the indigent sick 
who apply for admission. Had it not been for the 
voluntary hospitals’ service to the sick poor during 
the past 4 years, the people of this country would 
have suffered beyond any conceivable measure. 

There must be full recognition of the fact that 
the changing era has brought varied problems, and 
that the old order of things, so long established, 
must change to meet the new challenge and serve 
the best interests of public, physician, and hospital 
alike. 

Leadership in thought and action must come from 
these associated groups. This leadership must de- 
velop that order of thought, that system of proce- 
dure, to which the public will give its sympathetic 
co-operation; the system that will secure a unanimity 
of support, and that will provide on the one hand 
the desired medical and hospital care for all of our 
people, and on the other hand a fair remuneration 
for the services which physicians and _ hospitals 
render. 

THE PROPER INTERPRETATION OF HOSPITAL 

SERVICE 

Newton E. Davis, D.D., Columbus, Ohio: Hos- 
pital service, properly interpreted, includes the very 
best type of organization as it relates to the manage- 
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ment and departmental service of the hospital. The 
importance of saving human life makes it necessary 
that the very best trained personnel be placed in 
charge of the organization which is responsible for 
the planning of the institution. For too long a time 
organization under trained leadership has been for- 
tuitous, rather than required, in hospital service. 
Too many hospitals have been merely boarding 
houses with some facilities for the nursing of the 
sick. 

The modern hospital must meet all the require- 
ments of the highest form of organization in its 
every department. This requisite covers trained 
experts in accounting, business administration, and 
departmental organization. The hospital is respon- 
sible for the technical service which is rendered to 
the patients. It is, therefore, necessary that all of 
the technical service such as laboratory, X-ray, me- 
tabolism, and other types of special service, shall be 
conducted by people who are specially trained to 
handle the departments to which they are assigned. 

A proper interpretation of hospital service as it 
relates to the standard of medical and surgical prac- 
tice has been made by the American College of Sur- 
geons which, through its promotion of staff organi- 
zation and departmentalizing of medicine and sur- 
gery, has laid down fundamental principles which 
should be recognized and followed by every hospital 
in the world which expects to render the highest 
type of service to the patient. Every new procedure 
which the American College of Surgeons has set 
forth during the past 15 years has been a step in the 
right direction. But the hospitals have been slow in 
accepting these high requirements, and many are 
yet without the necessary standardization and staff 
program, hence are not rendering to the public the 
type of scientific service which they could render if 
they were properly standardized. 

Marked advance has been made in nursing educa- 
tion in the United States and throughout the world 
in general. The insistence of the American College 
of Surgeons that medical and surgical practice be 
of the highest type has necessitated improvement 
in the theory and practice of nursing service. The 
progress made has been in keeping with the increased 
efficiency and effectiveness in hospital organization, 
technique, and standardization. The hospital which 
merely runs a boarding school for young women, 
with some practical nursing service, cannot qualify 
today under the heading of a modern hospital. 

The hospital has long passed the period of being 
merely a life saving institution. The proper inter- 
pretation of the modern hospital leads us to state 
that a hospital must, through its visiting nurses, its 
interne service, as well as the service of the medical 
and surgical staff, consider the public as a vital part 
of its program. The relationship of the hospital to 
the work of public agencies, such as child welfare 
organizations, public health clinics, and the agencies 
which are working socially for the control of epi- 
demics and communicable diseases, must be estab- 
lished. In this regard the hospital acts as a co-ordi- 


nating unit which relates the individual who is il] to 
the community as a whole, and likewise brings the 
public into a definite social relationship with the 
hospital. 


PRINCIPLES GOVERNING THE RELATION OFr 
RADIOLOGISTS TO HOSPITALS 


ArtTHuUR C. CuristiE, M.D., Washington, D. (.: 
The radiologist must be a duly licensed physician 
with adequate training and experience in all branches 
of radiology. The radiological department must be 
under the direction of the radiologist, and he or a 
qualified assistant must spend ample time therein 
to see every patient and to supervise every examina- 
tion or treatment. His service must be such as to 
insure the element of medical consultation in every 
case examined in the department. His financial 
arrangements with his patients must be the same as 
those of other members of the staff, that is, he should 
fix the fee for services in each case. His financial 
arrangement with the hospital must be such that the 
hospital receives ample payment for all expense in- 
curred by it, including a sufficient amount to cover 
obsolescence of apparatus. On the other hand, the 
hospital should not make a profit from the operation 
of the department nor in any way share or fix the 
fees of the radiologist. 

Much advantage accrues to the hospital when the 
radiologist draws to his department a considerable 
percentage of his work from outside. The hospital 
increases its prestige by having a first-class radio- 
logical department and increases its percentage of 
bed occupancy through the hospitalization of pa- 
tients being treated in the radiotherapy department. 
An additional advantage of great importance is that 
this is a method by which a hospital of even mod- 
erate size may have a first-class radiological de- 
partment which is entirely self-supporting. Such 
advantages quite offset any advantage to the radiol- 
ogist from his so called monopoly of the work in that 
hospital. It has been said that the hospital must 
offer to the radiologist a special “concession” but 
the fact is that the “‘concession” is mutual. The 
radiologist must abandon the advantages of private 
office practice, must be subject to the calls of emer- 
gency work, and must do a much larger percentage 
of charity work than he would in a private office 
location. 

In addition to routine duties which require full 
time service in the hospital, the radiologist must do 
his part in instructing internes and residents, also in 
attending and taking part in all clinicopathological 
conferences of the staff. Furthermore, he must have 
frequent consultations with the hospital pathologist 
on cases studied by both. 

The American Board of Radiology has now taken 
its place among the examining boards for the spe- 
cialties and there are already indications that it will 
exert a most wholesome influence in raising the 
standards of radiological practice. It is confidently 
expected that hospital accrediting and standardiza 


tion agencies will presently require that the heads 
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of radiological and other special departments shall 
be diplomates of the special examining boards, thus 
helping to insure high quality of service in every 
department. 


STANDARDS FOR OBSTETRICAL SERVICE 
IN HOSPITALS 

GrorGE W. Kosmak, M.D., New York: When 
we discuss standards we must have in mind not the 
adoption of mere routine procedures which are ap- 
plicable to all cases, but rather the adoption of those 
procedures which have been found by trial and 
experience to be the safest and most suitable. Then 
we must make use of them in the individual case 
with whatever modifications may be necessary. 

It should be the aim of good obstetrics to restore 
the patient to her previous natural life. She may 
have been severely damaged by a labor accompanied 
by operative delivery. Her generative organs may 
be displaced, her genital tract lacerated, her kidneys 
damaged, and other organs affected in such a manner 
that they have not returned to normal, and yet she 
may have failed to show these conditions through a 
rise of temperature. The arbitrary interpretation 
placed on temperature readings in most hospital 
services is evidently in need of revision. 

The development of adequate standards for the 
hospital care of pregnant patients will be reflected 
in the home care of such women. In addition to so 
called “standards” we must consider other factors 
in hospitals that influence recovery. It must be 
admitted that the increase of hospital deliveries has 
not resulted in a corresponding decrease of maternal 
mortality and morbidity. Hospital confinements in 
many instances seem to have degenerated, if I may 
be allowed that expression, into more or less arti- 
ficial forms of delivery; and it is worthy of note that 
inmany sections of this country the operative inci- 
dence has increased by leaps and bounds during the 
past few decades. Also worthy of note is the con- 
siderable variation among individual institutions. 
Large public hospitals report over 90 per cent of 
normal deliveries; private hospitals, well known and 
acknowledged to be excellent, show less than 50 
per cent of normal deliveries. 

Undoubtedly, reform in hospital management of 
labor cases is necessary, and there is equal need for 
developing standards which will improve the situa- 
tion. 


OBSTETRICAL COMPLICATIONS IN THE WOMAN’S 
HOSPITAL, NEW YORK, STUDIED IN ORDER TO 
ESTABLISH PROPER STANDARDIZATION FOR 
STATISTICAL PURPOSES 


GEorGE Gray Warp, M.D., Byron H. Gorr, 
M.D., and ALBERT H. AtpripcE, M.D., New York: 
lhe usual practice of obstetrical clinics in reporting 
their maternal morbidity in percentages based on 
ixed postpartum temperature criteria is of little 
value for comparison, since there is no uniformity 
in the methods employed. At best it is only an in- 


accurate index of possible puerperal sepsis, and takes 
no account of the many other serious complications 
which are certainly ‘“‘morbid.’’ We believe the ob- 
ject of reporting maternal morbidity should be to 
establish data as to whether or not the function of 
bringing a child into the world has been a normal 
process. Therefore, if a woman at any time during 
her pregnancy, labor, or puerperium has a condition 
or disease which complicates the process of child- 
bearing so that it is not normal, it should be classed 
under the heading of maternal morbidity if this 
term is to be used, irrespective of whether the ab- 
normal condition has a certain degree of postpartum 
fever as a symptom. We believe that temperature 
alone is an insufficient, and in many instances, an 
inaccurate criterion to use if we would correctly 
classify our morbid cases. 

Studies of our cases show that certain patients 
have significant postpartum complications without 
any elevation of temperature, and that some pa- 
tients have complications with slight persistent 
febrile reactions who would not be considered 
“morbid” by any of the prevailing criteria. 

If our purpose is to determine whether or not a 
certain pregnancy is normal we believe that the case 
should be considered throughout the entire process 
from the onset to the completion of the involution. 
Therefore, the antepartum, intrapartum, and post- 
partum complications should be included in statis- 
tical studies, instead of basing maternal morbidity 
rates on one symptom alone, namely a rise in tem- 
perature. Then we will be able te have a much 
better appreciation of the price of childbearing and 
the efficiency of our care. 

For purposes of comparison and evaluation of 
methods, a knowledge of the temporary or perma- 
nent maternal disablement of our patients as a 
result of childbirth will be of more value than the 
estimation of possible sepsis as indicated by a single 
rise in temperature, which is all that the ‘“mor- 
bidity” rate now in vogue means. 

Our objections to present criteria for so called 
“puerperal morbidity”? may be summarized as fol- 
lows: (1) criteria are not uniform; (2) criteria are 
based entirely on one symptom, rise in temperature; 
(3) certain patients have significant postpartum 
complications without any elevation of temperature; 
(4) certain patients have significant complications 
with slight persistent, febrile reactions, who would 
not be considered ‘‘ morbid” by any of the prevailing 
criteria. 

We feel that there is an urgent need of a logical, 
uniform standard for the determination of puerperal 
morbidity. Such a standard should be based on a 
consideration of all symptoms and physical findings 
rather than upon a single symptom. We would 
suggest that the standard be sponsored by a na- 
tional organization such as the American College of 
Surgeons. We would suggest that the term “ puer- 
peral morbidity”? be abandoned because of the 
vagueness of its meaning, and that all abnormal 
conditions and diseases associated with pregnancy 
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be classified under three headings, namely: ante- 
partum, intrapartum, and postpartum complications, 
as has become our practice at the Women’s Hospital 
during the past year. 


REGULATION AND CONTROL OF OBSTETRICAL PRAC- 
TICE OF NON-STAFF PHYSICIANS IN INSTITUTIONS 

SAMUEL A. CosGrRovE, M.D., Jersey City: In no 
field has the liberalization of staff practice been 
broader than in obstetrics. Many a general hospital, 
the surgical service of which remains uncompromis- 
ingly closed, permits a wholly open field to anyone 
desiring to admit obstetrical patients. And in no 
other field is such untrammeled practice by physi- 
cians of little or no special competence capable of 
such tragic results. 

Through questionnaires sent to 46 general and 
special hospitals, it was found that 71.4 per cent of 
the obstetrical services are “‘open”’ so far as private 
patients are concerned; only 5.7 per cent so far as 
public patients are concerned. Of the total services 
“open,” only 70.4 per cent claimed control of prac- 
tice. 

Hospitals generally would fall into 5 classes so far 
as control of obstetrical practice is concerned. In 
the first group, adherence to technique only is re- 
quired. Control by indirect moral suasion only is 
exercised in group two. In the third class are those 
hospitals which control by courtesy staff grading. 
Control is achieved in the fourth group by restriction 
of appointment to “courtesy staff.’”’ In group five 
control is by specific requirements of consultation, 
strongest where such requirement is universal and 
unequivocal. 

The establishment of paper rules by no means 
‘suffices to safeguard patients. Some provision must 
be made for the constant contact of the institution 
with the patients. This the Margaret Hague Ma- 
ternity Hospital provides through residents, young 
men of adequate obstetrical training and com- 
petence, who are constantly associated with the 
courtesy staff attendants in estimating obstetrical 
situations from time to time. This association is 
unobtrusive, tactful, and is usually welcomed by the 
attendant. Indeed, so dependent do some physicians 
become on the residents that it has been necessary to 
issue a specific ruling against the residents exercising 
a consultative function in relation to them. 

Occasionally, however, the outside man resents 
the surveillance of his work and it is then necessary 
for the resident to act with firm decision, forbidding 
illicit interference, if necessary, pending contact with 
executive authority. We cannot escape the fact that 
hospitals do owe a direct moral responsibility to all 
patients admitted and must see to it that they 
receive medical care of high competence, even if the 
physician of the patient’s choice be not capable of 
giving it without the augmentation of his capacities 
through the consultation and assistance of others. 

In any hospital, the adoption of regulations per- 
taining to the work of the attending staff must be 
reinforced by constant, active scrutiny of their 
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actual operation by a chief or director with definite ey. 
ecutive power lest regulations become non-effective 

In the Margaret Hague Maternity Hospital 
mother has ever died because she was permitted to 
remain in the sole care of an inadequately trained 
and inexperienced practitioner. Such a splendi 
record would justify every institution’s maintaining 
rigid control of practice. 


DISCUSSION 


JAMES RACLAN MILLER, M.D., Hartford: I be. 
lieve that hospital reports should have, each year, a 
concise statement showing the background of the 
clinical material. Is the staff open or closed? What 
proportion of its cases are residents or non-residents? 
What is the proportion of residents compared to 
total deliveries of the city’s residents? What kind of 
patients are represented—economically? Racially? 

Before evaluating any hospital report one should 
know whether each physician is careless about sun- 
marizing his history on discharge or whether a 
benevolent despotism forces him to do truthful and 
accurate reporting. There is undoubtedly a drive 
on for more accurate and thorough control, and hos. 
pital staffs should realize that if they are unwilling 
or unable to exercise this control, the lay manage. 
ment of the hospital is going to exercise it in a more 
direct and perhaps less pleasant manner. At present, 
most of our organizations fighting the battle of 
maternal mortality and morbidity are controlled by 
committees, a method which is not calculated to 
produce good results. 

In our community hospitals it is almost impossible 
to get the obstetricians to write the history and 
physical examination on their private patients’ 
records. Most private patients resent a perfunctory 
history and physical examination done by an in- 
terne a day or two after delivery. In order to span 
this gap, we have persuaded the Connecticut State 
Department of Health to print and distribute an 
obstetrical reference card to all physicians doing 
obstetrics. It is urged that the record of the first 
examination be sent forthwith to the hospital where 
confinement is to occur. This will be of service to 
the hospital in gauging its prospective number of 
births, in supplying information which is now often 
lacking on the histories; it will also be of service to 
the obstetrician himself, who arrives at 2.00 a.m., 
for example, to deliver Mrs. X and who does not 
recall what he found at his first examination. 

If hospitals will furnish this prenatal record on 
their own stationery, it will be much more satis- 
factory. The success of the ‘‘Medical Reference 
Card” for general cases which has been used in 
Connecticut for the past several years has been 
such as to lead us to believe that the obstetrical 
card will also meet a need. 


THE FUNDAMENTAL PRINCIPLES UNDERLYING THE 
MECHANICS AND TECHNIQUE OF STERILIZATION 


Huriey T. Wyatt, Madison, Wisconsin: Since 
the time that Pasteur and Lister made their out- 
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standing contributions to surgery, the development 
of the processes and technique of sterilization has 
been among the most important contributions to 
modern surgery. The work of surgery is largely 
dependent upon an abundant quantity of sterile 
surgical supplies. The slightest carelessness on the 
part of anyone who has to do with the preparation 
and |andling of these surgical supplies may en- 
dange" the life of the patient and render the work 
of the most skilled surgeon of little avail. A rigid 
aseps'» must be maintained from the time the pa- 
tient enters the operating room until the surgical 
woun! is healed and the patient discharged. 

The sterilizing equipment of the hospital plays a 
most important part in producing and maintaining 
this necessary aseptic condition. For this reason the 
surge'y and its allied departments have the right 
to ins'st that they be provided with the best and 
most efficient sterilizers that can be built to aid 
them .n their important work of saving human lives. 
But ie best sterilizers are not all that is required, 
for after such equipment has been secured it is not 
only imperative that it be properly maintained, but 
also that it be promptly and effectively serviced by 
competent and efficient help. 

The function of the sterilizer is to kill pathogenic 
bacteria. Its efficiency depends entirely upon the 
thoroughness and completeness with which this is 
done. The most effective way of destroying bacteria 
is by coagulating or solidifying the protoplasm of 
the cell. This is accomplished through the medium 
of heat; and it has been found, through laboratory 
experiments, that the degree of heat required will 
depend upon the conditions under which the heat 
is applied. Authoritative observers do not agree on 
the exact degree of heat required to kill the more 
resisting types of pathogenic bacteria. Their find- 
ings range from 230 degrees to 248 degrees F., this 
heat to be applied in the form of moist steam for a 
period of time ranging from 5 to 25 minutes. All 
will agree that the work of destruction will be effec- 
tively accomplished if the disease-producing bacteria 
are subjected to a moist heat of 250 degrees F. for a 
period of at least 25 minutes. To insure a conserva- 
tive margin of safety, the pressure sterilizers should 
be operated for a period of 30 minutes under a steam 
pressure of 18 pounds, which will provide a moist 
heat of 255 degrees in the sterilizer chamber. This 
will give a temperature of 5 degrees higher, applied 
for a period of time 5 minutes longer than that 
recommended by the best authority. Even this con- 
dition, however, will not always guarantee a com- 
plete sterilization of the dressings. A moist heat of 
at least 250 degrees must thoroughly penetrate to the 
center of the packs of dressings and be maintained 
there for the required period of time. Unless this is 
accomplished, all germ life present will not be de- 
stroyed even though there is a temperature of 255 
degrees in the sterilizer chamber. It is important to 
know that the proper temperature and moisture 
reach the center of the largest pack of dressings that 
is being sterilized. This can be assured by packing 
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the dressings properly in the sterilizing chamber from 
which the air has been removed. By means of the 
vacuum ejector and other devices that have been 
provided on modern sterilizers, air can be removed, 
thus insuring the necessary penetration of the dress 
ings. 


A SCIENTIFIC ANALYSIS OF STEAM IN STERILIZING, 
SHOWING HOW PRECISION METHODS MAY BE 
SUBSTITUTED FOR THE INDEFINITE METHODS 
NOW IN VOGUE 

WEEDEN B. UNDERWOOD, Erie, Pennsylvania: 
The greatest handicap encountered in establishing 
safe sterilizing systems is the heritage of misinfor- 
mation about steam that has been handed down 
from the period of the introduction of steam steril- 
izers. Nurses have been taught to gauge sterilization 
by the inexact method of measurement of pressure 
rather than temperature. 

The temperature of steam is the one bacteria des- 
troying property. Pressure is only incidentally im- 
portant. Steam is effective in sterilizing at relatively 
low temperatures by virtue of its moisture content. 
Saturated steam, as produced in the normal steri- 
lizer, contains a definite amount of moisture. Its 
only variable factor with respect to its sterilizing 
properties is temperature. It is known that saturated 
steam at a temperature of 240 to 250 degrees F., cor- 
responding to pure steam at 10 pounds pressure, will 
destroy all pathogenic organisms in a brief interval 
of time. 

The relation of pressure to temperature in saturated 
steam is dependent upon the degree of air evacua- 
tion from the sterilizer. At 15 pounds pressure, the 
maximum temperature to be secured within the load 
of surgical supplies may vary between 212 to 250 de- 
grees F., depending upon the degree of air evacua- 
tion. 

The pressure of air in the sterilizing chamber ad- 
versely affects sterilization in four distinct ways: the 
maximum possible temperature will be reduced; 
there will be radical variations in temperature in 
different parts of the chamber for an appreciable 
time; the time required to reach a uniform degree of 
temperature will be seriously prolonged; the pene- 
tration power of a mixture of steam and air is far less 
than that of pure steam. 

Sterilizers operated by pressure without measured 
regard for air evacuation and resulting temperatures 
often become hazardous. The performance may be 
anything from excellent to very poor, but neither re- 
sult is in the slightest degree indicated by the pres- 
sure gauge. Tests in hospitals show glaring incon- 
sistencies. For example, a machine operated at 18 
pounds pressure for 30 minutes developed a maxi- 
mum temperature of 151 degrees F. A machine 
operated at 20 pounds pressure for one hour de- 
veloped a maximum temperature of 220 degrees F. 
A machine operated at 20 to 29 pounds pressure for 
one hour developed a maximum temperature of 251 
degrees F. 
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Standardization of sterilizing procedures needs to 
include details of loading and preparation of sup- 
plies. Rarely are there two hospitals found using 
identical methods. Movement of air and steam 
within any sterilizer is always actuated by gravity, 
from the top toward the bottom, which fact has sig- 
nificant bearing on loading and preparation. 

There is rather radical conflict of ideas relative to 
the requirements for sterilization, due probably to 
past inaccurate methods of gauging performance by 
pressure. Some authoritative body should clearly 
define limiting temperature and time factors, in order 
to bring about safe standardization and to accom- 
plish practical, sensible reforms in sterilization proce- 
dures which will be less expensive. 


OBSERVATIONS ON STERILIZATION OF DRESSINGS 
WITH SPECIFIC REFERENCE TO STERILIZING 
CHAMBER TEMPERATURES AND THEIR RELA- 
TION TO STERILIZER CHART TEMPERATURES 
AND CULTURES 

S. R. D. Hewitt, M.D., and Lyta C. BELpING, 
R.N., St. John, New Brunswick: One year ago we 
began a study of our sterilizing practices, mainly 
with the idea of establishing a relationship between 
the temperature as recorded on the steam and pres- 
sure chart of each sterilizer, and the actual tempera- 
ture as recorded by a reliable thermometer in various 
locations within the sterilizing chamber, more spe- 
cifically within bundles in the center of drum, center 
of ordinary bundles, in solutions, gloves, powder, etc. 

We observed that by preliminary heating of the 
sterilizer, that is, the steam jacket, for a few minutes 
before proceeding with the development of vacuum 
and actual sterilization, it was relatively a simple 
matter to produce regularly a vacuum of approxi- 
mately 15 inches. The vacuum was more rapidly 
and, what is more important, more completely ob- 
tained, by the preliminary heating. Our sterilizers 
are inspected every day by our chief engineer, and 
all screens are cleaned not less fequently than once 
daily. 

The minimum sterilizing temperature of 255 de- 
grees F. required by our procedure was not reached 
within the bundle in the center of the drum, in all 
instances, until after 30 minutes had elapsed. What 
was recorded for this interval held good for all subse- 
quent intervals, up to and including 60 minutes. 
Theoretically, therefore, our temperature chart 
would lead the unwary to believe that the goods to 
be sterilized were exposed to our required tempera- 
ture for an hour. Actually, we have satisfied our- 
selves that it requires the lapse of one-half hour be- 
fore that required temperature is reached in all 
instances. 

From the observations made in 686 temperature 
studies, 616 of which were submitted to our patho- 
logical department for bacteriological study, we feel 
justified in arriving at the following conclusions: 
(1) we have satisfied ourselves that our sterilization 
practices are eminently safe; (2) we believe that we 
can obtain more complete vacuum by preliminary 


SURGERY, GYNECOLOGY AND OBSTETRICS 


heating of the jacket; (3) we believe it should be pos. 
sible to reduce the time required for our ster'lizing 
procedures; (4) there is a fairly considerable and 
consistent discrepancy between the thermometer 
intra-drum, bundle, etc. temperatures and the tem. 
perature on the steam chart in the majority of in. 
stances, during the early periods of sterilization: 
(5) we are unable to satisfy ourselves that there js 
any method as safe and accurate as that of utilizing a 
thermometer within bundles; (6) there is a very 
definite irregularity of behavior of steam penetra- 
tion, under identical conditions so far as we can pro- 
duce them. For example, of the intra-drum tempera- 
tures reported at sterilizing level, by thermometer, 
there is a spread of 19 degrees, one bundle showing 
235 degrees, another bundle 254 degrees. At 20 min- 
utes, just taking this interval as an example, we find 
that this group study did not, relatively speaking, do 
as well from the temperature standpoint as those 
studied at 15 minutes. As expected, the discrepan- 
cies gradually became less, until at the end of 30 
minutes, speaking of drums again, our final records 
show only a difference of 2 or 3 minutes. 


CHECKING AND CONTROLLING POSTOPERATIVE 
INFECTIONS 


Haro.p L. Foss, M.D., Danville, Pennsylvania: 
Some form of complication accompanies a certain 
number of all surgical operations in the best of our 
hospitals even when the most modern technique is 
used. However, such complications should be kept 
at an irreducible minimum. Possibly, even with the 
greatest care, 5 per cent of operations will be fol- 
lowed by some complication. 

Of all complications approximately two-thirds 
have to do with the wounds themselves. Fortunately, 
most are innocuous and are the result of contamina- 
tion with the ordinary skin cocci. A high percentage 
of wound infections following “‘clean operations” is 
inexcusable. Catgut plays a certain réle, but rela- 
tively few complications are the result of infection 
introduced by the suture material alone. 

Most postoperative wound complications result 
from actual “‘breaks’’ in surgical technique, the types 
and varieties of which are legion. Some of the more 
common are insufficient sterilization of instruments, 
gloves, and gowns; insufficient preparation of the 
hands of surgeons and nurses; carelessness on the 
part of the surgeons or nurses in the handling, prior 
to coming to the operating room, of infected material 
—all too frequently infection is transmitted as the 
result of unintentional carelessness in matters of per- 
sonal hygiene. Sporadic occurrences of wound com- 
plications resulting from infection with the |emo- 
lytic streptococcus are frequently traceable ‘o cer- 
tain members of the operating room personne! who 
are carriers and who constantly harbor the org: nisms 
in their upper air passages. A careful masking of the 
mouth and nose of each person in the operating room 
will eliminate this source of infection. ; 

The incidence of postoperative wound infe ‘tions 
varies according to the ocation of the opevating 
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»om. For example, on the ground floor it will be 
relatively high, while on the top floor it will be rela- 
tively low. It likewise varies according to the degree 
of scrupulous cleanliness with which the room is kept, 
the number of people in the room, and the extent of 
disturbance. 

Every well conducted hospital should have a care- 
jul record of postoperative complications, particu- 
larly a list of postoperative wound complications and 
infections. If they occur consistently with a fre- 
quency above the normal or irreducible minimum, 
the fact should be made known immediately to the 
superii ‘endent, the chief of staff, or some individual 
§ in authority whose duty it should be to take steps to 
correct the evil. Furthermore, every operating room 
employ ee and every surgeon operating in the institu- 
tion should be constantly aware of the presence of 
such a record and should be willing and ready, when- 
ever the incidence of trouble with operative wounds 
is excessive, to institute a thorough investigation 
with the object of improving conditions promptly. 
\ surgeon who regularly has a high incidence of in- 
fected wounds following operations performed on 
“clean cases” should not be long tolerated in the 
sodern hospital, and by the same token the super- 
intendent who, being aware of an abnormal incidence 
of wound infections on a certain service, does noth- 
ing about it, should be replaced by someone more 
conscientious and competent. Civilization has ad- 
vanced too far to permit such laxity. The “‘clean”’ 
surgical patient has a right to expect a clean hospital, 
a clean surgeon, and, following the completion of his 
operation, a clean postoperative wound. 


SOME SOCIAL AND PERSONAL PROBLEMS OF 
SURGICAL PATIENTS 


IpA M. CaANNon, Boston: Medical social workers, 
whose professional function is concentrated on the 
patient as a person and on his human relationships, 
wish that it might be made clearer to surgeons 
that our interest includes not only the surgical end- 
result, but more especially what is happening after 
the surgical end-results are dismissed from attention. 
We believe that the patient would bene t from 
more satisfactory co-operation between surgery and 
social service in this area. 

The relation of character and personality to the 
experience of sickness has always been a subject of 
major interest to social workers. We have considered 
that our service was primarily concerned with ‘“‘char- 
acter under adversity,”’ and that sickness and pain 
and facing of death and prolonged crippling disease 
brought special tests of character. 

We are hearing increasingly these days of the in- 
troduction of psychiatry into the general hospital, 
the purpose of which is better understanding not 
only of functional disease but also of the functional 
lactor so often present in organic disease. The con- 
tribution of psychiatry to medicine is only beginning 
\o be appreciated, or at least so it seems to many of 
us social workers who are turning to psychiatry for 
deeper insight into human motives and the conflict- 
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ing forces in personality. May not psychiatry have 
something to give to a better understanding of the 
patient in the surgical ward where we see at work the 
forces of fear and loneliness and bitterness which ° 
have been called retrogressions of spiritual growth? 
I believe that both psychiatry and religion should 
have something to contribute to these problems. 

It is the psychic shock in surgical experience that 
would seem to need exploration. At least we may be- 
come more skillful in preparing the patient who for 
the first time faces the startling experience in the 
hospital ward and operating room which to us are so 
very familiar and congenial. Surgeons often state 
that their skill is to give nature freedom to do her 
mysterious work of repair. The patient must of 
course be the one who must finally struggle through 
the personal problems. Collectively, may we not 
attain finer methods of freeing the patient to make 
more satisfactory repair of the psychic wound? May 
we look forward to the time when evaluation of end- 
results will cover not only the physical findings and 
the functional capacity, such as are noted in the end- 
results of fracture cases, but will also seriously con- 
sider the capacity of the patient to carry on in his 
human relations? I realize that personality and char- 
acter offer probably the greatest variables, but this 
serves to emphasize the necessity for more earnest 
consideration of the problem. 


EXPERIENCE WITH A HOSPITAL FOR PEOPLE OF 
MODERATE MEANS 


MorcGan J. RuHEES, M.D., Boston: The Baker 


Memorial, the department of the Massachusetts 
General Hospital for patients of moderate means, 


has now been in operation for 4% years. An increas- 
ing number of patients has been cared for each year. 

The Baker Memorial plan is summarized as— 

1. The offering of moderate rates for bed care and 
for special services in a hospital unit large enough to 
facilitate economical administration. 

2. Co-operation with the medical staff whereby 
moderate fees are charged for professional services. 

3. The unifying, by consent of the medical staff, 
of all financial dealings with the patient under the 
hospital administration so that the patient is not 
presented with two or more independent bills for 
hospital and professional care, respectively, but with 
a single bill collected by the hospital, which in turn 
passes over to the physician his agreed fee. 

4. An endeavor to minimize the amount and cost 
of special nursing. 

5. An effort to provide all the service at cost, 
without charity and without profit. 

The rates charged for board and other services are 
designed to cover the costs, with the building occu- 
pied to about two-thirds of capacity. A sufficient 
number of floor nurses is provided so that special 
nursing is seldom necessary and is allowed only if a 
=— needs more care than can be given by the 
floor. 

Practice in the Baker Memorial is limited to mem- 
bers of the staff of the Massachusetts General Hospi- 
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tal and the Massachusetts Eye and Ear Infirmary. 
The staff has agreed to a schedule of limited profes- 
sional fees, with a maximum of $150, regardless of 
the length of stay or number of physicians involved. 
The hospital undertakes to see that only patients of 
moderate means, who cannot afford to pay higher 
fees, are admitted. Of 100 consecutive admissions 
the average income was $2,272; 80 per cent had in- 
comes less that $3,000; 54 per cent less than $2,000. 
Requests for admissions from people with incomes 
less than moderate are much more numerous than 
from those who might be considered as well-to-do. 
Ninety-seven per cent of the patients are referred to 
the hospitals by members of the staff; only 3 per 
cent come directly from other doctors. 

The Baker Memorial has not yet become self- 
supporting. It is hoped that it will be when occupied 
to about two-thirds of capacity. The first 4 years 
had a deficit averaging $63,000 a year. For the first 
3 years the Julius Rosenwald Fund agreed to pay 
half the deficit. The balance and the entire deficit 
after the third year must be carried by the charitable 
funds of the Massachusetts General Hospital. In 
1934 there has been a greater occupancy and a 
smaller deficit. The coincidence of increased occu- 
pancy with increased business activity would seem 
to indicate that with economic recovery the Baker 
Memorial will be able to pay its way. 


A TRIAL OF THE EIGHT HOUR DAY FOR HOSPITAL 
SPECIAL NURSES 

SALLY JoHNSON, R.N., Boston: A review of a 
trial period of the 8 hour day for hospital special 
nurses was made during the 5 months, May through 
September, 1934, at the Massachusetts General Hos- 
pital and the Massachusetts Eye and Ear Infirmary. 
A comparison with 1933 was difficult, as the neces- 
sary data were not recorded, but based upon the 
statistics which were available, the following state- 
ments are of interest. 

During the trial period, there was a daily average 
in the two institutions combined of 731 patients. 
The number of calls for special nurses which were 
filled was 3,778. The morning period of service is 
from 7:00 a.m. to 3:00 p.m., the evening from 3:00 
p.m. to 11:00 p.m., the night from 11:00 p.m. to 7:00 
a.m. The charge for each period is $4.50 to the nurse, 
and 25 cents to the hospital for each of two meals, 
making a total cost to the patient of $15 for 24 hours 
of service. Under the new system, the hospital itself 
has thus far not added to its personnel. The changes 
in cost to the patient with the 8 hour plan were re- 
ported to be as follows: General Hospital, average 
ward patient who was specialed, an increase of 
$16.05 per patient per month (part of the increase in 
1934 was due to the special apparatus required for 
several patients in for long periods of special care); 
Phillips House (private pavilion), increase per pa- 
tient of $8.50 per month; private pavilion of Eye and 
Ear Infirmary, increase per patient, $7.78 per month; 
Baker Memorial (for persons of moderate means), a 
decrease per patient of $1.08 per month. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


In reply to a questionnaire sent to the 3 sroup; 
most vitally concerned, 125 nurses gave unanimous 
approval of the 8 hour day; of 100 physicians, 6 re. 
served an expression of opinion, 13 did not approve. 
6 approved with minor reservations, 75 fully ap. 
proved; 250 patients replied as follows—12 had no 
basis for comparison, 26 disapproved, 212 approved 
without reservation. The data of comparative earn. 
ings and days of employment seem to indicate an in- 
crease in both figures. However, it must be remem. 
bered that few nurses had accurate figures for 1933, 
so that the number of studies was small, and that 4 
nurse now has to pay for one meal daily which for. 
merly was furnished. 

Reliable records of the employment of individual 
nurses show that the 8 hour day has brought spread 
of employment. At the Baker Memorial, during a 
period of 5 months in 1933, 149 nurses were employed, 
while during the comparable number of months in 
1934, 238 nurses were employed. There was some in- 
crease in the daily census of patients, but not sufi- 
cient to produce this spread of employment. In the 
Phillips House during 5 months of 1933, 180 nurses 
were employed; during the comparable 5 months in 
1934, 223 were employed. The daily census was onl 
slightly higher in 1934. In the general hospital in 
1933, 122 nurses were employed during the 5 months; 
during the comparable 5 months of 1934, 193 nurses 
had employment. There was practically no change 
in the daily census of patients. 

Based on 18 years of interviewing prospective 
applicants to schools of nursing, I am of the opinion 
that an 8 hour day for hospital special nurses will do 
much to reduce the parents’ objections to nursing as 
a vocation for their daughters. I believe that this 
change will bring more young women who possess 
integrity of character, an acceptable social back- 
ground, attributes of desirable personality, and a 
higher level of education, to the profession of nurs- 
ing. Any plan which will tend to accomplish this 
result is worthy of serious consideration, for it will 
improve nursing from the standpoint of the hospital, 
of the nurse, of the physician, and of the patient. 


HOW I, AS A HOSPITAL TRUSTEE, VIEW MY 
RESPONSIBILITY 

Ipa M. Cannon, Boston: The first duty of a 
trustee is to accept as the central purpose of the 
hospital the skilled and ready care of the sick and 
injured. In so far as the hospital provides an oppor- 
tunity for education of internes and nurses, th's edu- 
cational function should be secondary to the care o! 
the patient. It is a happy fact that the higher the 
quality of consideration and care of the patie:'t, the 
better will be the basis for good teaching of « octors 
and nurses. The trustee must be interested in ‘isten- 
ing to any serious complaints about service The 
sympathetic hearing of such complaints often esults 
in the issue disappearing into thin air; expla ‘tions 
can often be made that disarm the critic. If‘ eres 
ground for complaint the duty of the truste: 1s to 
express gratitude for having the situation brov :ht to 
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oficial attention and to make every effort to have it 
corrected. 

Next to obligation to the patient is loyalty to the 
professional groups within the hospital. There should 
“ respect for each position in the organization. 
There should be scrupulous care not to undermine 
the authority of those placed in positions of author- 
ity anc responsibility. Deference is due the profes- 
sional sroups when questions concerning professional 
service are brought to the board of trustees for con- 
sideration. 

Com nunity relations should be of special concern 
to the trustees. It should be remembered that in 
accepting the appointment of trustee one is not only 
a speci 1 representative and interpreter of the hospi- 
tal to! 1e community, but also a special representa- 
tive of (he community to the hospital. There should 
be a sensitive interest in a program for the hospital 
that w || take into account the changing needs of the 
community. There should be a feeling of responsi- 
bility ‘or keeping abreast of the most progressive 
though! concerning hospital administration. 

The position of a hospital trustee is one of those 
dastic responsibilities that cannot be measured in 
hours of service. The board is invariably made up 
of busy people who must fit this extra service into 
already crowded hours. It therefore rests with each 
trustee to see the full scope of the responsibility 
accepted by the group making up the board of trus- 
tees. Within that joint responsibility there is the 
obligation on each trustee to see what special con- 
tribution he can make so that collectively there may 
be within the board an integration of special contri- 
dutions. 


HOW TI, 


AS A HOSPITAL PRESIDENT, DISCHARGE MY 


DUTIES 

FULLER BARNES, Bristol, Connecticut: I have 
ilways felt that experience is one of the best teachers, 
and that the president of a hospital, if he is at all ac- 
live, must necessarily have an intelligent knowledge 
of all departments and of as much of the work as 
possible. 

Each year in our institution the trustees appoint 8 

members to an executive committee, 5 laymen and 3 
doctors. The medical and surgical staffs, which are 
well organized, nominate 3 of their own members to 
this committee each year. The executive committee 
meets once every month with the superintendent. 
Each member knows exactly what he is responsible 
lor and takes an active interest in seeing that the 
various departments function effectively. This 
relieves the president of much worry and is an ideal 
situation from his standpoint. There is a separate 
committee for the training school, of which the pres- 
dent is chairman. 

The trustees of the hospital meet at the call of the 
president, once a year, for the annual meeting. 
They are men of. standing and means in the 
‘community who have the interest of the hospital at 

teart, but their positions are more honorary than 
active. Each year they go over the progress of the 
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hospital and to a large extent follow the recommen- 
dations of the president and the executive com- 
mittee for the following year. 

I feel it my duty to work closely with the finance 
member of our executive committee. I endeavor to 
attend the session of the committee of the Con- 
necticut Legislature having to do with appropria- 
tions to hospitals, and attempt to keep the appropri- 
ation in line with what we feel we should have. As 
a trustee of the Community Chest I endeavor to see 
that the hospital receives a budget allowance ade- 
quate to meet the running needs of the hospital. 
The budget committee is composed of the chairman 
of the executive committee, the finance member, and 
the president. We run ona very strict budget which 
is checked each month. Bristol Hospital has never 
been in debt. 

I have always taken a great interest in keeping 
the public informed as to what the hospital and 
training school are doing, endeavoring to see that 
we get publicity of the proper sort and that the 
public knows items of interest in regard to its 
hospital. For this reason we distribute widely our 
annual report. 

I consider it the duty of every active president to 
visit his hospital at least once every ro days, oftener 
if possible, to talk over current events with the 
superintendent, who appreciates moral support and 
a close sympathetic understanding. While visiting 


the hospital I endeavor to call on as many patients 
as possible, and talk with the nurses and doctors in 
an effort to maintain the spirit of co-operation and 
friendliness which is so essential. 
Having delegated authority, 


whether to a com 
mittee, the superintendent, or an employee, the 
president should never go over their heads, but 
work through them in whatever questions may arise. 
He must not delegate too much to his subordinates 
and should not permit problems which should be 
settled to remain unsettled. The president must 
maintain a capable and friendly organization in 
which all committees and employees work together 
in close harmony so that no problems are allowed 
to get beyond control. 


HOW I, AS A TRUSTEE, JUDGE THE 
OUR HOSPITAL 

INGERSOLL BownitTcu, Boston: The trustees are 
responsible for the policies of the hospitai; if they 
allow the superintendent or the staff to dictate these 
policies efficiency will be decreased. Trustees may 
be sure that their hospital is not lacking in efficiency 
if it is approved by the American College of Sur- 
geons, approved for interneship by the American 
Medical Association, and its school of nursing 
approved by the State Board of Registration. 

In studying the efficiency of a hospital the book- 
keeping department is an excellent place to start. 
The daily record of patients will give an idea of 
whether the doctors are making use of hospital 
facilities. The treasurer’s monthly statements will 
show if expenses are being met. Statistics from the 


EFFICIENCY OF 





630 


record room files will reveal many important facts. 
A trustee may learn what the mortality is in ma- 
ternal cases and what percentage of patients are 
being discharged ‘“‘relieved’”’ or “‘not relieved.” 
Another good place to check efficiency is in the 
boiler room. This can be under the supervision, in 
addition to that of the superintendent, of a trustee 
who has a technical knowledge of how boilers should 
be fired. 

Doctors are generally very free in their criticisms 
of the way a hospital is run, and by talking with 
them informally a great deal can be learned. At 
least once a year at my hospital the medical and 
surgical stafis meet with the trustees and are given 
an opportunity to make suggestions. At least one 
member of the staff is on the executive committee 
and he is able to keep the committee informed as to 
how the doctors feel in respect to the efficiency of 
the hospital. 

It is a good plan to place each trustee on a 
different committee so that he can come into contact 
with special activities. The monthly meetings are 
made more interesting by the reports from each 
trustee who is able to impart knowledge concerning 
a specific department. 

An excellent way to learn whether a hospital is 
filling the needs of a community is by reading letters 
written to the superintendent by patients who have 
been discharged. Another means is by judging the 
type of internes. If a hospital can get internes who 
were graduated near the head of their class at med- 
ical school it is safe to say that the institution will 
be efficient. 

If a trustee is willing to give the time, he can 
easily learn whether his hospital is being run eff- 
ciently, not only by attending the trustees’ meetings 
but by visiting the hospital at various times, day or 
night, by being on friendly terms with the doctors 
and all those who are connected with the hospital, 
from the superintendent to the orderly, and by 
being a member of at least one committee of the 
trustees. The more you know about your hospital 
the more pleasure you get out of being a trustee. 


TUMOR CLINIC RECORDS 

James T. Nrx, M.D., New Orleans: It is possible 
that the solution of the cancer problem rests with 
the tumor clinic record. To be adequate it is essen- 
tial that the record have completeness and accuracy 
coupled with simplicity. Long questionnaires are 
undesirable because they lack flexibility, that is, 
adaptability to the individual case. They tend to 
stress form rather than content and make for per- 
functory, stereotyped, mediocre records. Neverthe- 
less, there are certain necessary points of information 
which must be contained routinely, and unless 
furnished on the printed page these points may 
easily be overlooked and neglected, much to the 
detriment of the record. Uniformity and standard- 
ization are therefore desirable and necessary, but 
they must be tempered with sufficient elasticity to 
preserve the individual features of every case. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


The following is an outline of an adequate ‘umo; 
clinic record: 

1. General identification data, advantagvoush 
assembled on a printed page. 

2. Summary sheet, serving as a guide to the re 
mainder of the folio and intended to furnish th 
essential points in the case record at one glance. 

3. Statistical form containing information ab. 
stracted from the record and tabulated for the pur. 
poses of clinical research. 

4. Complete history and record of physical exam. 
ination at the time of the first visit to the clinic, as 
exhaustive and personal as those taken in a surgica! 
or medical service. 

5. Reports of all roentgen-ray studies with the 
corresponding plate numbers. 

6. Record of all clinical laboratory examinations. 
especially the Wassermann reaction and hemo- 
grams. 

7. Reports of the pathological department on 
tissue sections either from biopsy or operative speci. 
mens, or both, with the dates and corresponding 
slide and specimen numbers. 

8. Graphic information, including photographs 
in chronological order; photomicrographs whenever 
possible; and diagrams made to scale of the lesion 
and the region affected. 

9. Social service information. 

1o. Record of the treatment instituted, whether 
surgery or radiation or a combination of both. 

11. Follow-up records, embracing the progress 
notes made by members of the medical staff at the 
patient’s periodic visits to the clinic, and entries 
made on the record by the social worker. 

12. Miscellaneous, including the various “ release 
forms” employed at different hospitals. 

Two points deserve special emphasis—the need 
for complete radiation records and the value of good 
graphic sheets. X-ray and radium treatment sheets 
must have complete information. They should have 
a diagram of the part and lesion radiated showing 
the actual position of radiant foci in addition toa 
statement of the method and the type of radiation 
employed; the type of container, and its strength, 
and the filter used, the duration of exposure, the 
surface dose, and size of the tumor and distance 
from the skin. 


THE USE OF THE NATIONAL NOMENCLATURE 

H. B. Locrr, M.D., New York: While hospital 
staffs are exhorted to keep adequate records in 
order that they may be approved, the ultimate pur- 
pose of record keeping is not just approval, but the 
promotion of mutual instruction and self-education 
Before the hospital record system can be perfected 
and attain its proper importance, the attitude of the 
hospital physician in writing case histories must be 
altered. 

The wholesome principle of the Standard .\ omen- 
clature of Disease is the point of view illustra ed on 
every page that disease is a process, not a thing. 
Adherence to this principle preaches in its quict way 
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the necessity of determining the course of events 
which constitute the morbid process. It tends to 
dignify the process of diagnosing and naming dis- 
eases, since names take on a live meaning when they 
are chosen only after a clear and logical process of 
clinical thinking. Between the lines of the Nomen- 
clatur. is the constant exhortation to the clinician 
to de ne his case completely in clinical terms; and 
the warning is there that the names of the super- 
ficiali ies of disease are not diagnoses. Moreover, 
the clinician finds that many of his pet terms are 
either cloaks for ignorance or merely partial diag- 
noses. and therefore not diagnoses at all. Here, 
then, is a task for the thinking man, and not a dis- 
agree ible duty to be relegated to the most immature 
of the hospital’s physicians or even to lay employees. 
The cuestion two years ago was whether physicians 
would shirk the added responsibility or would re- 
spon’ to the challenge. The answer can now be 
given. Diagnoses are so much more comprehensive 
and complete in many of the hospitals using the 
Vomeuclature that were it not for the speed and 
accurcy of the coding system, record rooms would 
have difficulty keeping pace with them. Cases are 
diagnosed more fully, and the record of the hospital’s 
experience is kept more faithfully, not because of 
rules and regulations, but because the physicians 
wish them so. This, then, is the foundation upon 
which the National Conference has come to build: 
that clinical thinking is at the root of all medical 
practice, diagnostic, therapeutic, and prognostic; 
and that the improvement of any hospital depends 
in large measure upon how fully its physicians 
realize that the record of its successes and errors 
and failures, and of the mark of advancing medicine 
inits practice, must be an open book for those who 
write its history and those who follow. 

The National Conference on Nomenclature of 
Disease in the beginning contemplated only a 
nomenclature comprehensive enough to serve as a 
national standard. It soon learned, however, that 
nothing but the most accurate possible classification 
of diseases would serve as a standard for all, and 
that the system to be set up must be adaptable to 
an accurate, complete, and readily usable system of 
record keeping. So far as has been possible, the best 
medical thought in this country, and to some extent 
in other countries, has been put at the disposal of 
the Conference. The Conference has been com- 
pelled to hew as closely as possible to the line of 
clinical accuracy. Moreover, had it not determined 
at the outset that the nomenclature was to be 
clinical and not merely anatomical or physiological, 
it would have been compelled by the parallelogram 
of forces to adopt this broader view of disease. 


BASIC PRINCIPLES IN THE TRAINING OF RECORD 
LIBRARIANS 

Jesste N. HarNep, Rochester, New York: In 

addition to suitable personality, which is most essen- 

tial, a record librarian must have the proper cultural 

and educational prerequisites. College training 


coupled with a proficiency in shorthand and typing 
is preferable. The minimum requirements should 
be set at 2 years of college training and should in- 
clude a foreign language, preferably Latin. With 
this background the student should be not less than 
21 years of age. She should be required to present a 
certificate of good health. The make-up of her 
character and personality should be studied for a 
sufficient length of time through observation, and 
her recommendations examined closely, to ascertain 
whether she possesses the necessary poise and other 
essentials. Upon completion of the course the stu- 
dent should be required to pass with credit a com- 
prehensive examination prepared by the Board of 
Registration of the Association of Record Librarians. 

The length of the course should be a period of not 
less than 6 months; 8 months is preferable. In- 
structors must be selected with extraordinary care 
and have at least the same educational background 
expected of the student, coupled, of course, with the 
advantages in experience which practical application 
during a period of service has given. The time of 
such experience has been set at not less than 5 years 
of actual hospital work. A person should be en- 
dowed with a convincing forcefulness and a dignified 
earnestness in order to qualify as an instructor, for 
only to the extent to which she possesses such 
characteristics can she be assured of gaining the 
confidence and respect of her students. 

Hospitals in which the student is to receive train- 
ing may be divided into two classes. First, those 
connected with universities which can give the edu- 
cational background at the same time that the 
student is being given practical experience. Second, 
those which without a university connection will 
give the practical training to the student who is 
already equipped with the necessary educational 
qualifications. 

Any hospital applying for the privilege of training 
students should be a general hospital with a capacity 
of not less than 250 beds. It should have an out- 
patient department, an accredited interne service, 
a school of nursing, a social service department, and, 
most important of all, it must possess all the stand- 
ard facilities required by the American Hospital 
Association, the American Medical Association, and 
the American College of Surgeons. The hospital 
should charge a reasonable tuition or fee for the 
training and should not treat the student as an 
apprentice, but provide her with sufficient closely 
supervised, practical work to permit the actual 
application of classroom theory. 

Thus, we are endeavoring to establish a new mile- 
stone in the progress of our profession, to lift it to 
the plane its importance justifies, and to create 
standards which will assure its continued develop- 
ment and expansion as a necessary collateral branch 
of the medical arts. It is our sincere hope and wish 
that we find a co-operative, tolerant attitude on the 
part of all our associates, and that through such 
co-operation our efforts may lead to the favorable 
results which our sincerity of purpose warrants. 
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ORGANIZATION AND MANAGEMENT OF A MEDICAL 
RECORDS DEPARTMENT IN A SISTERS’ HOSPITAL 


Sister M. Parricra, 0.S.B., B.S., Duluth: When 
the Standardization program of the American Col- 
lege of Surgeons began in 1918, a new era opened for 
all hospitals, and in a special sense, for hospitals 
under the management of the various religious 
Sisterhoods. It was with the spirit of their founder 
that the Sisters set about to comply with the require- 
ments of the College. One of the most difficult 
requirements to be met was: ‘That accurate and 
complete records be written for all patients and 
filed in an accessible manner in the hospital.” 

A well organized medical records department 
should have a chart of organization. This includes 
the board of directors, superintendent, medical 
staff, medical records librarian, assistants, and at 
times, student librarians. In institutions where stu- 
dent librarians are trained affiliation with some 
nearby college is necessary. Record librarians 
should hold membership in the Association of Record 
Librarians of North America. 

The major functions of a records department are 
to contribute accurate data for the scientific study 
of disease by the staff and internes, and conse- 
quently, to improve the care of the sick. In con- 
ducting research, records are essential. In the 


treatment of any given disease the records on that 
disease show what was done for the patient, the 
reason why it was done, and whether the method of 
treatment produced the best results possible. Rec- 
ords also give an analysis of the physicians’ work in 
the hospital, which information can be used in 
making appointments to the hospital staff. Staff 


meetings and pathological conferences could not be 
held without making use of records. 

In our experience the best location for the records 
room is in the main line of passage. It should be 
centrally located because of the contact which the 
records librarian must have with all departments, 
especially with the regular and visiting staff. It has 
been advised to place the department as near the 
staff room as possible because doctors will be likely 
to consult the records if they are within easy reach. 

An efficient filing system is of importance to the 
hospital and to its medical work. There should be 
simplicity of arrangement; reference material should 
be easily accessible, and the scientific classification 
must be correct. The storage of records has been a 
problem in most of our hospitals, because of the 
difficulty in finding a place where the charts can be 
conveniently and safely kept. The unit system has 
been acclaimed the best system of numbering and 
filing records. In the operation of the unit system a 
designated person should be available during the 
night to look up charts of previous hospitalization. 

The sooner a record is written after the patient is 
admitted, the greater its accuracy. The supervision 
of records should also begin as early as possible. 
Some hospitals use a check system whereby the 
charts are inspected daily by the personnel of the 


records department, and deficiencies noted on co ored 
tags placed on the chart. 

No chart is complete unless a follow-up record of 
the case after the patient has left the hospital js 
included. It is not enough to file the record when 
the patient is discharged; one must follow hii up 
for 1 or 2 years to ascertain if the diagnosis of his 
illness was correct and the treatment successful. 

Finally, an efficient records department requires 
the efforts and interest of the entire hospital per- 
sonnel. 


ROUND TABLE CONFERENCE: PROBLEMS (COvX- 
CERNED WITH CLINICAL RECORDS WITH SPECIAL 
DISCUSSION OF USES OF CLINICAL RECORDS 


Conducted by ALLAN Craic, M.D., Torrington, 
Connecticut 


The most outstanding of the many interesting 
problems relative to clinical records which were dis- 
cussed at this conference were the following: 

1. The prompt writing of records was unani- 
mously voted as one of the difficulties in almost all 
hospitals. Several speakers emphasized the useless- 
ness of records long delayed and the dangers of 
records written after the patient had left the hos- 
pital. This brought up the question of how far the 
hospital might go in enforcing record regulations. 
One hospital record librarian said that members of 
the staff had been suspended for carelessness in this 
respect, but that they had returned with the honest 
attempt to comply with the regulations. 

2. Should nurses be permitted to take case his- 
tories? This question naturally brought some divi- 
sion of opinion between the larger and the smaller 
institutions. It was, however, the consensus that 
case histories when taken by a nurse do not always 
reveal the true status of affairs either regarding 
family history or personal history, these being con- 
fidential matters between the physician and the 
patient. It was the general opinion that nurses 
should not be permitted to write case histories, 
and that the only person who should and could 
get a reliable history would be the physician or 
his assistant. This discussion brought out the 
necessity of ethical confidence, not only in the 
writing of case records but also in their handling and 
in their reviews. 

3. The use of case records for purposes of research 
and investigation was discussed at length. Should 
the physician be permitted to take the records irom 
the hospital? Some of those present indicated that 
under special circumstances a physician shou'd be 
permitted to take the records out of the hospit:! for 
the purpose of research or investigation or in order 
to prepare his cases for Fellowship in the American 
College of Surgeons or the American Colle ¢ of 
Physicians. It was the general consensus, hov -ver, 
that the records should not be removed fror the 
hospital for any purpose except on subpcena «the 
court. It was also the majority view that the hos- 
pital should provide a place where physicians c | the 
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staff might review records without taking them out 
of the institution. The question of whether or not 
the records department should assist physicians and 
surgeons in preparing their records for the College 
of Physicians and College of Surgeons was discussed, 
and it was decided that every assistance possible 
shoul | be rendered these men, and that the records 
shoul | be typewritten. However, the physician 
shou! 1 make some arrangement with the records 
department of the hospital for carrying out this 
parti ular work. 

4. [he permission of one physician to review the 
recors of another was discussed. It was thought 
by sc ne that the physician should obtain not only 
the p-rmission of the physician who wrote the record 
but a so the permission of the patient. In reviewing 
cases for the compilation of statistics or medical or 
surgi al papers, it was felt that this would handicap 
the physician writing the paper, and if the name of 
the patient were not revealed, the consent of the 
physician would be sufficient. 


ONSTETRICAL DEPARTMENT IN A GENERAL 
HOSPITAL 


Crartes J. KickHam, M.D., Boston: The ma- 
ternity department in St. Elizabeth’s Hospital is 
segregated on one floor which contains wards and 
nurseries, as well as delivery, admission, and isola- 
tion rooms. None but a maternity patient is ever 
admitted to this department even though the ma- 
ternity beds may be in great part unoccupied and 
though other departments are turning away patients 
for lack of available space. 

Our obstetrical staff consists of a chief, three senior 
and three junior obstetricians, and a house interne 
who while on obstetrical service is not permitted to 
attend any other type of patient. The house patients 
from the prenatal clinic comprise a large number of 
the admissions, but any member of the hospital 
staff may send patients for delivery; thus the actual 
care and delivery of cases in our obstetrical depart- 
ment are distributed among a fairly large group of 
men. 

Upon admission patients are sent to the admitting 
room; if they are prenatal cases their record is sent 
up from the clinic. Complications, such as kidney 
or cardiac disease, are given special attention, but 
ifno complications are noted our routine is to keep 
these patients in the waiting room during their labor 
period; here a general physical examination is made 
and recorded on admission; the nurse records blood 
pressure, pulse, duration and interval of labor pains, 
rupture or non-rupture of membranes, any bleeding 
or abnormal vaginal discharge, action of the fetal 
heart, and effects of any pre-delivery sedatives 
which have been ordered. Particular attention is 
paid to the fetal heart, record of which is taken as a 
routine every half hour or hour, depending upon the 
) stage of labor. Rectal examinations are made on 
admission and at intervals as indicated and findings 
recorded. No vaginal examinations are made except 
upon special order. 
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Shortly after admission the patient is shaved and 
scrubbed, and an enema given unless contra-indicated 
for any reason. As termination of labor approaches, 
the patient is brought to the delivery room and 
delivered under strictly aseptic conditions. The 
delivery suite, which includes a waiting room, is 
isolated from wards and corridors. 

Nothing but aseptic towels and draperies are used 
in the waiting and delivery rooms, thus keeping 
them in a highly aseptic condition. When patients 
are nursing babies they are obliged to use masks so 
as to prevent transmission of respiratory infection 
from mother to baby. Patients after being trans- 
ferred to the wards are given instructions about 
danger of infection, and are cautioned about han- 
dling or contaminating the parts or carrying infec- 
tion from below to nipples and breast by the fingers. 
Routine care is given to vaginal and rectal section 
especially after bowel movements. Vulva pads are 
used but left loose so as not to back up lochia. The 
breasts are watched with care, particularly the 
nipples, for cracks, and between nursings are covered 
with sterile waxed paper; as a result of this constant 
watchfulness we are happy to report that for many 
years we have not had a breast abscess. We use the 
rotating nursery method, and all material such as 
crib coverings, babies’ clothing, etc., is changed 
frequently and nothing but sterile linen used. If 
any patient runs a temperature of more than 99.8 
degrees for more than 48 hours, she is automatically 
transferred to the isolation ward. We have been 
fortunate in having no sepsis for some years, and 
our mortality rate is very low. As another safeguard, 
visitors are scrutinized as much as possible, and, if 
observed to have any infection such as a cough or 
to be using a handkerchief for coryza, the dangers 
are explained and they are asked not to visit. At 
no time are children allowed to visit. 

All nurses are watched for any type of infection. 
Nurses and internes in the obstetrical delivery room 
are those who have already had their operating room 
training. During the training year all nurses are 
given special courses by the staff on obstetrical and 
gynecological subjects. 


CARE OF EMERGENCIES 

CorNELIUS J. O'LEARY, M.D., Boston: Being 
situated in a district through which some of the 
main arteries of travel pass into the city, and being 
within easy range of a number of small industrial 
plants, St. Elizabeth’s Hospital has a busy accident 
department. We are prepared to handle accidents 
during all hours of the day or night. The department 
is in charge of one of the Sisters who is a trained 
nurse. To assist her she always has one or more of 
the student nurses. 

When the accident case arrives the patient is 
taken at once into a room immediately adjoining the 
admittance door. The house officer, whose sole work 
during a period of 3 months is to handle accident 
cases, is summoned at once. We have a rotating 
system for our internes at the hospital, and they 
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take charge of the accident service only after com- 
pleting all their other services, the interne in charge 
of this department is always well trained. 

If the accident is slight the interne himself cares 
for it—always, however, giving orders for the pa- 
tient’s return on the following morning, at which 
time the visiting surgeon sees him and approves 
what the interne has done or institutes such other 
treatment as may be necessary. 

If the accident is severe the visiting house surgeon 
is summoned at once. The arrangement at our hos- 
pital is for 6 surgeons to take 2 months each on house 
cases. During the time of their house service they 
are also on service for serious accidents. When the 
surgeon has viewed the patient he admits him to 
the hospital if he believes such procedure necessary. 
Fracture cases, if severe, are referred to the ortho- 
pedic department. 

In all cases of severe head injuries patients are 
X-rayed at once. Regardless of the findings, the 
patient is advised to remain in the hospital for a 
period of at least 24 hours. Having specialists in 
eye, ear, nose and throat work, all of whom are not 
far from the institution and who are expected to 
respond at once to any urgent call from the hospital, 
we are prepared to take care of such cases under the 
guidance of skillful doctors. 

No operative work is done in the accident room 
nor are blood transfusions given there. Our oper- 
ating rooms, under 24 hour supervision of graduate 
nurses, are so near at hand that the patient can be 
transferred thereto without any loss of time if major 
operative work is necessary. Everything required 
for emergency work in such cases as drownings, 
asphyxiations, monoxide poisonings, and the like, 
are to be found right at hand in the accident room. 
With such arrangement and equipment we have no 
difficulty in successfully treating the large number 
of emergency cases which we are called upon to 
handle. 


OUT-PATIENT DEPARTMENT 

Rev. Tuomas J. BRENNAN, Boston: I have been 
unable to determine historically the genesis of the 
out-patient department. Probably someone in the 
vicinity of a hospital who was in need dropped in 
and asked if some doctor would see him, which re- 
quest was very charitably granted. Others, hearing 
of the service, probably did likewise, and soon the 
hospital saw the desirability of establishing such a 
service for the needy. This is merely a theoretical 
explanation. 

The organization of the out-patient department 
at St. Elizabeth’s follows along the lines of out- 
patient departments in general hospitals. More than 
17,000 patients were treated in this department 
during the past year. 

To cite an editorial from the current Medical 
Digest which discussed an article entitled “‘The 
Plight of the Doctor’’: ‘It is now customary, even 
in hospitals maintained by public and private con- 
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tributions, to make small charges for medical service 
in the so called free clinics. But it has never become 
customary for the doctor to be paid for his work jn 
these clinics. Once a free patient, always a free 
patient. Doctors have observed that they rurely 
ever are visited again by a patient after that patient 
has acquired the free clinic habit. Most of those 
who first entered free clinics because of the economic 
depression never again will patronize their family 
doctor.” 

It is the duty of the hospital to protect the doctor 
from unworthy cases—those who dishonestly abuse 
the service of the free clinic. While good social sery- 
ice departments can do much in this matter, there 
are always hidden resources which even these de- 
partments cannot investigate. Would it not then 
be a good idea to make each patient coming to the 
free clinic bring a letter from a local physician stat- 
ing that the case is a worthy one? In this way the 
physician would at least have an opportunity to 
offer free care to the patient, and he may even be 
remunerated at a much later date. Under present 
arrangements he is denied this opportunity. 


MATERNAL CARE 


A series of practical demonstrations on maternal 
care, supplemented by motion pictures, was con- 
ducted at the Boston Lying-In Hospital by Louse 
S. ZuTTER, R.N., superintendent, and heads of de- 
partments. The program embraced the following 
features: 

‘“‘ Admission of Patient to Clinic,” ERMINE Conza, 
R. N.; ‘Physical Examination of Patient,” Haroip 
M. TEEL, M.D.; “Care of Patient in Labor, Care of 
Patient in Delivery Room, Immediate Post Partum 
Care,” EtHet STEwartT, R.N., and assistants; 
“Care of Newborn, Formula Room,” BERNICE 
DENIorpD, R.N.; ‘‘Care of Premature Infant,” 
Dorotuy Sotomon, R.N.; ‘Care of Post Partum 
Patient,” EpirH CARPENTER, R.N.; ‘‘Care of Iso- 
lated or Septic Patient,” FLORENCE Bostock, R.N.; 
“Post Partum Clinic,” FLORENCE SWANSON, R.N. 

A round table conference was conducted by 
RoBErRT JoLty, Houston, superintendent, Memorial 
Hospital, and president, American Hospital Associ- 
ation, on “Administration, Professional, and Eco- 
nomic Problems,” which constituted a clearing 
house for all questions arising out of the delibera- 
tions of the previous sessions, in addition to a special 
program of fifty important hospital questions. 

Demonstrations and round table discussions in 
hospital standardization and administration were 
conducted at the Beth Israel Hospital by CH \RLEs 
F. Wittnsky, M.D., director, and heads of depart- 
ments, including the following: “The Training of 
Internes in the Social Aspects of Illness,” | THEL 
CoHEN; “Food of Hospital Patients,” M \N1z4 
Moore; “Some Nursing Problems in a Gcneral 
Hospital, ” JOSEPHINE A. MULVILLE, R.N.; “.\ppli- 
cations of Business Principles in the Manag: ment 
of Hospitals,’ Cartes F. Wriinsky, M.D. 
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Plate I. Lahm-Schiller test. a, Before noma on the posterior lip. (See Figs. 14, 
the application of Lugol’s solution; 5, 15, and 16.) vield 
after the application. These reproductions 4, Multiparous cervix with small ring proph 
were drawn at the time of the test and _ of erosion and prominent scar. : 
the colors carefully checked. 5, Multiparous cervix with marked hy- ; 

1, Normal cervix. pertrophy of the anterior lip and erosion terial 

2, Multiparous cervix witha nabothian- _ with some eversion. have 
like follicle. (See Figs. 17 and 18.) 6, Multiparous cervix with diffuse spot- aoe 

3, Lacerated cervix with early carci- ting of leucoplacic plaques and eversion. party 
accur, 


Precancerous and Carcinoid Lesions of the Cervix Utert.—Erle Henriksen. and t 


